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This investigation has for its object the determination, far 
may possible anatomical study, the relation which exists 
between arteriosclerosis and changes the adrenal gland the 
one hand, and between chronic interstitial nephritis and adrenal 
lesions the other. 

The problem considerable general interest the present 
moment view the numerous recent publications French 
clinicians this subject and has attracted attention con- 
nection with recent critical study the theory chemical cor- 
relation applied the would appear natural, 
view our knowledge the pressor effect adrenalin and the 
experimental lesions produced the rabbit this substance, well 
our knowledge the frequent association hypertension 
with chronic interstitial nephritis and arteriosclerosis, associate 
both the renal and arterial disturbances with some alteration the 
adrenal. These suggestive facts, taken connection with the 
rapidly accumulating evidence intimate chemical correlation 
between widely separated organs, renders the problem exceed- 
ingly interesting and suggestive one. 

Within the past three years French investigators, led Vaquez, 
have contributed large mass literature which indicates that 
localized diffuse hyperplasia the adrenal commonly asso- 
ciated, when the disease does not run too rapid course, with con- 
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tracted kidney and arteriosclerosis. The hyperplasia considered 
indication hyperactivity the antitoxic and angiotonic 
functions the gland, what might call perhaps hyperadrenalism. 

The literature this subject now voluminous that would 
unwise review completely, especially the anatomical stud- 
ies have been recently very completely collected and described 
and the somewhat scanty and not very convincing experi- 
mental studies have been similarly treated Darré.* indicate, 
however, the observations upon which this theory portion 
the earlier literature should given briefly 


The first case described Vaquez was one adenoma the cortex 
the adrenal associated with contracted kidney. Josué described three instances 
diffuse arteriosclerosis with hypertrophy the and 
Ambard studied eight cases which there was contracted kidney and found 
fatty adenoma three, diffuse hyperplasia four and the remaining case 
with rapid clinical course normal adrenal. Lemaire single instance, 
and Froin and Rivet six out seven cases nephritis found adenomata 
nodular hyperplasia; the remaining patient, whom the rise blood pressure 
was slight, had normal adrenal. Menetrier found two adenomata seven 
patients with contracted kidney. These figures indicate the frequency with which 
pathological changes have been described the adrenals association with 
renal and vascular lesions. There are many negative findings however and the 
frequency similar lesions with diseases other than those the kidney and 
the vascular system have not been sufficiently investigated. the other hand 
who has examined the adrenals sixteen individuals, suffering from 
general arteriosclerosis between the ages forty-nine and ninety-six years 
found changes which might not ascribed the effect the gland 
arteriosclerosis the vessels the adrenal itself. 


the hope throwing more light the subject purely ana- 
tomical studies have examined the autopsy records the Bender 
Laboratory and have attempted determine the relation vas- 
cular and nephritic lesions changes the adrenal. Attention has 
been paid also the occurrence hyperplasia the adrenal 
association with conditions other than chronic vascular renal 
disease. 


*Rose, Blutdrucksteigerung, Schrumpfniere und Med. 
Klinik, 1907, iii, 1405. 


H., des altérations rein sur les glandes surrénales, 
Paris, 1907. 

H., Ueber die anatomischen den Nebennieren bei 
Arteriosklerose, Zeitschr. klin. Med., 1907, 227. 
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has not been easy matter all instances, account the 
slighter variations common the adrenal, establish dividing 
line between “normal picture” and the changes the gland 
considered the French writers characteristic chronic inter- 
stitial nephritis. arbitrary normal standard was finally estab- 
lished comparing the descriptions several histologists with 
sections the adrenal twelve individuals between the ages 
forty and fifty-six years who had met death violence and were 
free from chronic disease any kind, and whose glands were 
therefore presumably normal for the ages given. The validity 
the establishment this normal picture was further strengthened 
the study glands forty-six individuals under thirty years 
age dying the result various acute infectious diseases. 
this way the more acute degenerative changes were controlled. 

the other hand the descriptions Aubertin and Ambard® and 
Vaquez and have been taken depicting accurately 
the changes deemed the French writers characteristic 
chronic interstitial nephritis with hypertension. Their histological 
descriptions may summarized follows: The earliest lesion 
nodule the glomerular zone involving some 
extent the fascicular zone. This change may found other 
conditions, but more marked chronic interstitial nephritis. 
Another early appearance fatty” nodule well limited and iso- 
lated the midst normal cells and seen especially the fascicu- 
lar zone. The latter may sometimes very numerous and not 
sharply limited. The final stage hyperplasia adenomatosa totale 
with definite increase the weight the gland. true macro- 
scopic adenoma the adrenal they state significance, 
unless associated with diffuse hyperplasia. differs from the so- 
called adenoma nephritis that the latter more marked 
accentuated local manifestation diffuse process, while the 
ordinary macroscopic adenoma develops otherwise normal 
gland. 

Aubertin, C., and Ambard, L., Lésions des capsules surrénales dans les 
néphrites avec hypertension, Bull. mem. soc. med. Paris, 1904, 
xxi, 175. 


and Aubertin, C., Sur surrénale des néphrites hyper- 
tensives, ibid., 1905, xxii, 705. 
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must here stated that these writers have never limited these 
lesions the adrenal chronic interstitial nephritis but have said, 
that individuals very advanced age are eliminated, the lesions 
are found nineteen twenty cases the interstitial type 
nephritis and but once twenty cases the parenchymatous type, 
other diseases than interstitial nephritis. They insist, 
however, that these lesions are always accompanied hypertension 
except those cases chronic nephritis running very rapid 
course. 

The material the present study consists 163 adrenals which 
have been divided into groups according the ages the indi- 
vidual and the presence absence chronic renal and vascular 
lesions. They were selected from group autopsies and 
include all sections the adrenal which pass through the center 
the entire gland and are well preserved and well stained. They 
are therefore representative the lesions occurring the average 
run autopsy material. case, however, have notes the 
blood pressure during life. For this reason the study material 
this kind not comparable, strictly speaking, the studies the 
French investigators the latter, for the most part, used only 
material from individuals who during life showed definite hyper- 
tension. The purely anatomical studies here presented are, how- 
ever, value control observations and form basis for de- 
tailed study, now progress, the adrenal from individuals ex- 
hibiting hypertension clinically. 

Group Normal group includes twelve glands 
from individuals between foriy and fifty years age (average 
forty-four years) who met sudden death from some form 
violence. They are taken normal controls. 

Group II. Glands from Individuals under Thirty Age 
Dying Infectious group includes forty-seven 
glands which fourteen-are from infants and sixteen from chil- 
dren. They were taken controls the acute degenerative 
other lesions which might caused infection. The diseases 
represented are diphtheria, typhoid fever, tuberculosis and noma, 
acute infections the respiratory system, and diseases the 
gastro-intestinal tract, middle ear, and uterus. only eight ex- 
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amples could departures from the normal structure found. These 
occurred three glands general tuberculosis, two typhoid 
fever, and one gland each diphtheria, pelvic abscess and septic 
endometritis. All were individuals over twenty years age. 
one gland the tuberculosis group, diffuse hyperplasia the 
fascicular zone with the characteristic spongy appearance, and 
another very definite nodular hyperplasia the glomerular zone 
occurred two excessive pigmentation and all hyperplasia 
the medulla existed. one also slight diffuse increase connec- 
tive tissue was present and another some round cell infiltration. 
the case acute septic endometritis very definite hyperplasia 
the medulla with round cell infiltration existed. one gland from 
case typhoid fever were noted focal necroses with extensive 
leucocytic infiltration and the other multiple nodular hyperplasia 
the glomerular and fascicular zones and diffuse hyperplasia 
the medulla. the glands from cases diphtheria and pelvic 
abscess nodular adenomata were also present with more less dif- 
fuse “fatty” changes. connection with the changes the 
adrenals tuberculous individuals here described noteworthy 
that Aubertin and have described hyperplasia the 
medulla five cases tuberculosis. 

Group III. Glands from Individuals over Thirty Years Age, 
Free Chronic Vascular and Renal group includes 
nineteen from individuals between thirty-one and fifty- 
seven years age (average forty-four years). They are 
regarded controls for the glands derived from individuals the 
arteriosclerotic period. showed adenomatous changes, 
while eleven were found the changes described Vaquez and 
The hyperplasia was nodular eight, diffuse three 
and combined two; three the nodular variety the lesion was 
the “fatty” type. Increase connective tissue was found 
three glands from cases syphilis, tuberculosis and cancer, respec- 
tively, with, the first, considerable round cell infiltration. Ex- 
cessive pigmentation was present two glands chronic mitral 
endocarditis. Hyperplasia the medulla occurred two instances 

C., Clunet, J., Hypertrophie cardiaque hyperplaise médullaire 
des surrénales, Soc. Biol., 1907, 595. 
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association with syphilis and chronic mitral disease, associa- 
tion which has also been noted Aubertin and Clunet. 

Group IV. Glands from Individuals over Thirty Years Age, 
with Contracted Kidney, Arteriosclerosis and Heart Hypertrophy.— 
This group has been very carefully selected and comprises twenty- 
four glands from individuals who suffered from typical chronic 
nephritis the interstitial type (contracted kidney) associated with 
well-marked general arteriosclerosis, involving the aorta its larger 
branches, and with hypertrophy the left ventricle (in four in- 
stances both ventricles) the heart. That is, represents the 
anatomical material corresponding the typical clinical features 
chronic vascular and renal disease with which hypertension 
usually associated. The ages varied from thirty-eight eighty- 
seven years (average, fifty-nine years). 

Only one these glands could considered absolutely normal. 
Sixteen showed changes which must considered the result 
the effect the gland the arteriosclerotic changes its own 
vessels. changes are similar those found the kidney, 
pancreas and other organs when their vessels are altered arterio- 
sclerosis. The vessels the medulla and capsule show fibrous and 
hyaline thickening with diminution lumen, the capsule thick- 
ened and both cortex and medulla show various grades connec- 
tive tissue increase and round cell infiltration. 

all instances, addition these productive changes, certain 
lesions described the French writers were present some degree, 
and most frequently the diffuse hyperplasia combined with simple 

Similar hyperplastic lesions were found the seven glands 
which evident fibrous and local vascular changes were absent, 
though three them, should noted, round cell infiltration 
was prominent condition. 

six glands this group definite hyperplasia the medulla 
was apparent, and two pigmentation was very marked; almost 
all the glands was greater than normal. 

The relation the adenomatous changes the local lesions due 
arteriosclerosis, the sixteen glands first described, might 
explained compensatory gland injury and analogous the 
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nodular hyperplasia” seen the liver cirrhosis and 
repair acute yellow atrophy after other destructive lesions. 
This explanation cannot the other hand applied the simple 
hyperplasia observed the seven glands without connective tissue 
proliferation. The hyperplasia however more frequent these 
glands than Groups and III which chronic vascular and 
renal lesions not come into question. 

Group Arteriosclerosis Associated with Chronic Nephritis 
the Parenchymatous group includes thirteen glands 
from individuals who showed arteriosclerosis the same grade 
the previous group, but whom chronic parenchymatous nephritis 
instead the interstitial type existed. This material was very care- 
fully selected order exclude the latter and include examples 
general vascular lesions the same degree the latter dis- 
ease. The ages varied from thirty-eight eighty years (average, 
fifty-seven years). 

these glands two were normal, five showed vascular and con- 
nective tissue lesions the character seen Group IV, associated 
three with hyperplasia, and six showed hyperplasia only. 

The conditions therefore are not essentially different from those 
the previous group and not support the view the greater 
importance chronic interstitial nephritis productive hyper- 
plasia the adrenal. 

Group without Chronic 
group comprises sixteen glands obtained from individuals with 
well-marked arteriosclerosis the aorta and larger vessels but with- 
out chronic nephritis any type. The fatalities include various 
infections and the chronic diseases common the latter half 
The ages vary from thirty-five seventy-four years (average, 
fifty years). 

the sixteen glands, ten showed the vascular and connective 
tissue changes previously described characteristic the arterio- 
sclerotic gland. all but three these, adenomatous lesions 
also exist. Four exhibited hyperplasia only, and two were normal. 

These observations compared with those made Groups and 
indicate that the constant factor producing the hyperplasia 
arteriosclerosis; and hyperplasia occurs indifferently 
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nephritis the parenchymatous type, the interstitial type, and 
absence chronic nephritis all types. 

Group VII. Chronic Nephritis without 
group twelve glands obtained from individuals without 
arteriosclerosis but who had definite chronic nephritis, which 
ten was the parenchymatous and two the interstitial type. 
Incidentally this group bears the question the frequency with 
which chronic interstitial nephritis occurs the absence arteri- 
sclerosis. The ages ranged from twenty-three fifty years (aver- 
age, thirty-six years). 

Five the glands were normal. Two, from individuals with 
pneumonia and gangrene the leg, respectively, showed diffuse 
hyperplasia with discrete non-fatty nodules; and four showed nodu- 
lar adenomata only. The remaining gland from individual with 
tertiary syphilis presented very extensive round cell infiltration 
the medulla, but hyperplasia. Extensive round cell infiltration 
was present also the gland from individual with gangrene 
the leg; and slight infiltration one chronic mitral disease. 
instance was increase connective tissue present. the 
two cases interstitial nephritis one gland showed nodular hyper- 
plasia and the other none. 

These findings are accord with those previously presented 
far the influence chronic nephritis the interstitial type 
concerned and indicate, the findings Groups and III, 
the relative frequency hyperplasia the adrenal the absence 
arteriosclerosis. 

Group VIII. Does Hyperplasia Occur Chronic Destructive 
Lesions the Adrenal?—In another section (Group IV) the state- 
ment has been made that the adenomatous hyperplasia the ad- 
renal, chronic productive lesions the gland, might part 
compensatory process analogous the nodular hyperplasia occur- 
ring the liver cirrhosis. attempt has been made deter- 
mine whether such hyperplasia occurs the persisting tissue 
adrenals which are the seat extensive chronic destructive proc- 
esses. Two glands invaded carcinoma, two with amyloid and 
ten with tuberculosis have been studied. two these, cancer 
and amyloid respectively, nodular hyperplasia the 
type was demonstrable the glomerular and fascicular zones, while 
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four the tuberculous organs areas were found which could 
interpreted only the result hyperplasia. These masses not 
show the normal architecture the adrenal, but are atypical and 
consist very large pale vacuolated cells usually containing con- 
siderable pigment. The masses are located, frequently, dis- 
tance from the tuberculous lesions and encased connective tissue. 
one gland which considerable portions the organ remained 
intact diffuse hyperplasia was present. 

These findings support the theory compensatory nodular 
hyperplasia the adrenal, and suggest possible explanation 
the relatively constant hyperplasia the arteriosclerotic gland. 

Group IX. Macroscopic Adenoma the Adrenal and Kidney 
(Hypernephroma).—Although Vaquez and Aubertin state that 
macroscopic adenomata are importance the production 
hypertension the relation the adrenal chronic nephritis, 
have grouped these cases order present the subject com- 
plete form. 

Three the kidney and three adenomata the 
adrenal were available for study. One the latter was from 
individual thirty-eight years age who was free from renal 
and cardio-vascular lesions. The other five were all from indi- 
viduals between fifty and sixty years age. Chronic nephritis 
the parenchymatous type was present two and the interstitial 
type two individuals; and the kidney was normal one indi- 
vidual. three the cases well-marked general arteriosclerosis 
and two slight lesions the aorta and coronary arteries existed. 
Heart hypertrophy was absent all. 

Macroscopic adrenal adenomata would therefore appear have 
definite relation chronic interstitial nephritis; whether they 
bear any relation arteriosclerosis cannot concluded from the 
small number examples studies. 


SUMMARY. 

Vaquez and Aubertin advance three theories explanation 
the adrenal first, that may not the cause hyper- 
tension but “an antitoxic hyperplasia” caused the retained 
products metabolism which may responsible also for the 
hypertension; second, that may the cause hypertension but 
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secondary the renal lesion; third, that may the cause 
hypertension but may antedate the renal lesion entirely inde- 
pendent it. They, well other French writers, insist that 
this hyperplasia almost constantly associated with chronic ne- 
phritis the interstitial type and seldom found with the 
parenchymatous type nephritis, with other lesions. 
Hyperplasia the adrenal, far material enables one 
judge, does not occur during the first and second decades. the 
third decade relatively frequent the absence chronic ar- 
terial and renal disease but reaches the maximum association with 
such disease after the fourth decade. almost constant lesion 
arteriosclerosis associated with chronic interstitial nephritis and 
left-sided heart hypertrophy, but occurs with almost equal frequency 
arteriosclerosis with chronic nephritis the parenchymatous 
type. relatively frequent lesion arteriosclerosis without 
chronic nephritis and the latter without arteriosclerosis also. 
the result this analysis one led the view that while hyper- 
plasia the adrenal very frequent concomitant chronic renal 
and arterial disease not exclusively feature either type 
nephritis yet chronic vascular disease; but probably repre- 
sents the effect some factor operating that period life 
which chronic renal and arterial affections are most frequent. 
Worthy special emphasis the observation that the character- 
istic lesion adrenal, the seat local arteriosclerosis, the 
type the chronic productive inflammation seen arteriosclerosis 
the pancreas and kidney; that is, thickening the vessels, in- 
crease connective tissue and round cell infiltration. Associated 
with these changes hyperplasia which very constant, and 
which may be, part, the nature compensatory hyperplasia 
similar that seen the liver cirrhosis and acute yellow atrophy. 
hyperplasia this type, has been shown, may occur destruc- 
tive lesions the gland. This, however, does not explain hyper- 
plasia the absence local vascular changes which fact is, possi- 
bly, suggested Landau, evidence, not correlation between 
kidney and adrenal, but vicarious hypertrophy depending upon 
lesions some other organ the body than the kidney, possibly 


some other ductless gland, affected arteriosclerosis other 
disease. 
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STUDY EXPERIMENTAL REDUCTION 
KIDNEY TISSUE WITH SPECIAL REFERENCE 
THE CHANGES THAT 
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The following experiments reduction kidney tissue dogs 
were undertaken order that one the writers might study the 
influence such reduction nitrogenous and also 
for the purpose determining the effect this procedure 
the remaining kidney tissue and upon the general condition 
the animal. 


The scanty literature the subject may briefly reviewed 
follows: 


The most extensive series kidney reduction that The 
operative procedure this investigator was remove from the middle the 
kidney, entering the pelvis, wedge-shaped mass kidney substance. This 
mass was equal one quarter one half the entire kidney. After variable 
period time the entire opposite kidney was removed. some instances 
wedge was taken from each kidney and later the remaining tissue still further 
reduced. total thirty-three dogs, four died after the first operation and 
six shortly after the second operation. the twenty-three surviving the 
second operation, eight lived considerable period time and were killed 
good health. The effect the kidney the first operation was usually atrophy 
the organ. This occurred also both kidneys were operated upon. After the 
second operation serious disturbance health occurred but variable amount 
wasting, usually transitory, was the rule. 

two thirds the kidney was removed death usually followed while the 
loss three quarters rendered survival impossible, death occurring usually 
one six weeks, from asthenia and great wasting. 

Bradford found that two grams kidney tissue per kilo body weight 
was sufficient for maintenance life (normal ratio 6.7 grams). gives 

grant from the Rockefeller Institute for Medical Research. 
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Pearce, M., The Influence the Reduction Kidney Substance 
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*Tuffier, T., Etudes expérimentales sur chirurgie rein, Paris, 1899 
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grams, states that one half kidney necessary. The latter found 
the operation followed frequently hypertrophy the glandular epithe- 
lium, dilatation the vessel and new formation glomeruli and tubules. 
Tuffier’s operation differed from Bradford that removed one entire kidney 
first and later portion the other. result ten experiments found 
permanent disturbance the urine and effect the development 
growing animals. 

Von Haberer’s® experiments three goats and dogs are most unsatis- 
factory because many his animals died pneumonia. practiced very 
extensive resections within very short periods time and showed that 
possible for dog survive the removal one kidney and one third the 
other single operation one and half two operations within week. 
The mortality was very high. 

Passler and their work experimental heart hypertrophy, 
practiced extensive kidney reduction. They followed Bradford’s method, allow- 
ing interval four weeks between the first and second operation; dogs 
cachexia and death followed. eighteen surviving the second operation, 
intervals varying from few days eleven months, third, fourth, fifth 
sixth operation was done, each small portion kidney substance being 
All finally died, from operations, accident cachexia. their in- 
terest was chiefly heart hypertrophy, the details the effect reduction 
the kidney tissue remaining are not given. 

Bainbridge and working with cats according Bradford’s method, 
reduced the kidney substance three quarters. This caused loss appetite, 
wasting and death few days weeks. Descriptions the effect the 
remaining kidney tissue are not given. 


METHODS. 


our operative procedure differed from that the other 
investigators here given detail. only one kidney was 
operated upon, was exposed through so-called gridiron” 
incision the lumbar region separating the muscle fibers and 
not cutting them. both kidneys were exposed one opera- 
tion, this was done transperitoneally through median abdominal 
incision. the first few experiments the pedicle the kidney 
was compressed assistant while the upper pole was excised 

Paoli, Della resezione del rene Cent. Chirurgie, 1892, xix, 78. 

Haberer, H., Experimentelle Untersuchungen iiber Nierenreduktion und 
Funktion des restierenden Parenchyms, Mitteilungen Med. 
Chir., 1907, xvii, 57. 

and Heineke, Versuche zur Pathologie des 
Verhandl. Deutsch. path. Gesellsch., 1905, ix, 99. 


A., and Beddard, P., The Relation the Kidney 
Metabolism, Proc. the Royal Soc., 1907, 75. 
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and then the bleeding was controlled matress sutures catgut 
and silk passing through the entire kidney substance and the upper 
portion the pelvis. Later was found easier place catgut 
sutures first shown Figs. and tie them and excise the 
upper pole, the operation usually being bloodless, and possible with- 
out assistant. 


Fic. 


Technique resection upper pole the kidney. 

means straight needle with dull point, three interlacing mattress 
catgut (No. Cumal) sutures (1, and are first passed through the kidney 
line which approximately divides the kidney half (see illustration). 
Care must taken avoid injuring the ureter and for this reason the line 
sutures taken little obliquely rather than straight across the kidney. 
These sutures are then tied, thus completely shutting off the blood supply 
the upper pole. The upper pole cut off from mm. beyond the sutures 
indicated the arrows. 

Fic. Immediate result resection upper pole the kidney. 

The dotted line indicates the original outline the upper pole. After 
excising it, the base the upper pole flares apart and the segment thus 
lower and wider than before the operation. The sutures and have been 
tied, thus constricting the upper portion the remaining kidney tissue and 
making the capsule more tense the part the kidney, left behind, trifle 
smaller than before the operation. 


This operative procedure have considered preferable that 
Bradford and other investigators because there minimum 
disturbance the blood supply the kidney tissue remaining. 
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The infarcted tissue, which results from the injury, and must 
absorbed, lies one pole otherwise intact kidney while 
the experiments Bradford and others, centrally located and 
thus possibly disturbs the nutrition the entire organ. Our 
method furthermore permits more accurate estimation the 
amount kidney reduction that the degree reduction 
represented the part excised plus that outside and that 
the immediate neighborhood the sutures. Histological examina- 
tions kidneys from animals dying shortly after operation have 
shown that the zone necrosis rarely extends more than one half 
centimeter from the sutures into the remaining kidney tissue. 
the other method, after the removal wedge-shaped piece 
tissue from the midst the organ, the sutures necessary ap- 
proximate the parts remaining and control bleeding necessity 
destroy mass kidney tissue which proportion that excised 
must much greater than that destroyed removing one pole. 
our method portion the pelvis necessarily removed and 
there some danger interfering with the flow urine into 
the ureter. proper care have found that this can avoided. 

Except for the animals used for the metabolism studies above 
mentioned, the dogs were fed dog biscuits, and did not have 
any excercise other than that possible fairly roomy cages. The 
general condition the animals was determined observations 
regard appetite and weight. 

All material obtained operation autopsy was preserved 
ten per cent. formalin. subdivisions this material were made 
but large sections were obtained which represented the entire mass. 
this method was possible study one section, cortex, 
pyramid, pelvis and reparative other changes the field 
operation. superimposing these large sections was possible 
compare directly the remaining kidney tissue with that removed 
operation and also make tracings for comparison and illus- 
trations. 

Our experiments are sixteen number, which two (one 
death from and another from hemorrhage shortly 
after operation) are excluded. The remaining fourteen experi- 
ments are divided into four groups. 


4 
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Group Removal Upper Pole One Kidney. 
No. (Dog 40). 

Operative Procedure.—Jan. 23, Under ether narcosis, the 
upper pole the left kidney was removed shown Figs. 
and The length the left kidney was 5.6 cm. and the portion 
remaining outside the sutures was 2.7 cm. the same time 
the right kidney was exposed and measured. 

Termination.—Killed the 22nd day. 

General history was uneventful. There 
was loss weight from 11,020 9,710 grams. 

Effect Remaining Kidney but definite atrophy. 
Healing perfect, the renal tissue, compressed the sutures, 
replaced fibrous tissue except for small area infarcted 
tissue corresponding vessels showing obliterated endarteritis. 
the fibrous tissue adjacent the pelvis there small area new 
bone formation. Otherwise the renal tissue normal. The op- 
posite kidney apparently unaffected the operation. 


No. (Dog 41). 

Operative Procedure.—Jan. 23, ’08. Under ether narcosis, the 
upper pole the left kidney was removed. The length the left 
kidney was cm. and the portion remaining outside the sutures 
was the same time the right kidney was exposed and 
measured. 

the 35th day. 

General history was uneventful. There 
was loss weight from 13,610 10,960 grams. Four weeks 
after the operation the urine contained considerable amount 
coagulable protein with numerous finely granular and fatty casts, 
pus and epithelial cells (urine was not examined before operation). 

Effect Remaining Kidney slight any atrophy. 
Healing perfect except for few areas necrotic tissue near 
the pelvis. the scar there area calcified tubules. Pelvic 
epithelium greatly thickened and penetrates the underlying scar 
tissue, forming alveolar masses epithelial cells. Otherwise the 
renal tissue normal. Opposite kidney apparently unaffected 
the operation. 
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No. (Dog 31). 

Operative 31, Under ether narcosis, the 
upper pole the right kidney was removed. The length the 
right kidney was 6.2 cm. and the portion remaining outside the 
sutures was 3.5 cm. the same time the right kidney was 
measured. 

Termination.—Killed the 48th day. 

General history was uneventful. There 
was loss weight from 10,620 9,650 grams. Urine, the 


Fic. Tracings sagittal sections portions kidney, one portion 
removed operation and the other autopsy the thirty-fifth day. 

The upper pole was removed operation indicated Figs. and 
and shows the characteristic flaring apart the segment removed. The 
lower portion was removed autopsy and has apparently atrophied but, 
comparing with similar tracing the opposite kidney and even from the 
measurements taken the close the operation (see Figs, 2), there very 
little any atrophy except the tissue destroyed the sutures and replaced 
scar tissue. For description microscopical findings see Experiment No. 


fourth day, was normal but the time autopsy contained coagu- 
able protein and pus cells, but casts. 

Effect Remaining Kidney slight any atrophy 
exists. Healing perfect. There dilatation the pelvis the 
kidney with chronic pyelitis and thickening the epithelium, 
and extensive bone formation immediately beneath this epithelium. 
Calcified tubules are present the scar tissue. Otherwise the renal 
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tissue shows atrophy glomeruli with fibrous thickening Bow- 
man’s capsule and extensive round cell infiltration both cortex 
and pyramid. The tubules places are dilated and other places 
compressed. The portion kidney removed operation and the 
opposite kidney shows spontaneous chronic nephritis but less 
marked than that just described. 


Group II. Removal Upper Pole Each Kidney One 
No. (Dog 65). 

Operative Under ether narcosis. 
the upper pole each kidney was removed. The length the 
right kidney was 4.5 cm. and the portion remaining outside 
the sutures was 2.3 cm. The length the left kidney was 4.4 
cm. and the portion remaining outside the sutures was 2.6 cm. 

Termination.—Died 30th day. 

General history was uneventful until the 
last week, when the animal refused food, lost weight rapidly and 
died the 30th day. 

Effect Remaining Kidney change the size 
the portion the right kidney remaining. was perfect 
except for small area necrosis along the line suture, thick- 
ening pelvis and isolated masses proliferating 
epithelium the scar tissue. Otherwise the remaining renal tissue 
normal. 

The pelvis the left kidney filled with calculi, one occluding 
the lumen the ureter. Associated with this there ulcera- 
tive pyelitis with abscesses involving the pelvic fat and lower por- 
tion the pyramid. Where pelvic epithelium intact shows 
hyperplasia. There definite atrophy cortex and pyramid. 
No. (Dog 66). 

Operative Under ether narcosis, the 
upper pole each kidney was removed. The length the right 
kidney was 4.9 cm. and the portion remaining outside the su- 


tures was cm. The length the left kidney was 4.8 cm. and 
the portion remaining outside the sutures was 2.6 cm. 
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the 55th day. 

General history was uneventful. There 
was loss weight from 4,620 4,340 grams. 

Effect Remaining Kidney change the 
size the portion the right kidney remaining. per- 
fect. There moderate thickening the epithelium the pelvis. 
Renal tissue normal. 

There change the size the portion the left kidney 
remaining, and similar the right kidney. 


No. (Dog 

Operative 23, Under ether narcosis the 
upper pole each kidney was removed. The length each 
kidney was cm. and the portion remaining outside the su- 
tures was Weight portion right kidney removed was 
grams and left grams. 

Termination.—Died 164th day, from general peritonitis, the 
fifth day after the removal the remaining portion the left 
kidney when the peritoneal cavity was opened and soiled with in- 
fected urine. 

General history was uneventful. The 
dog was the country during the summer and became pregnant. 
The weight the time the first operation was 13,180 grams; 
the second operation (pregnant) grams and after death 
with the uterus empty (aborted just betore death) was 12,110 
grams. 

Effect Remaining Kidney kidney weighed 
grams, length 4.8 cm., increase 1.8 cm. There was small 
calculus the pelvis about silk suture. perfect, 
kidney has assumed its normal shape and except for the presence 
silk suture would difficult distinguish from normal 
kidney. Microscopically there evidence pyelitis. 

Right kidney weighed grams, length 5.1 cm., increase 
2.1 cm. above the portion remaining beyond the sutures opera- 
tion. perfect, microscopically renal tissue normal. 
There bone formation beneath the epithelium the pelvis. 
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Group III. Removal One Kidney and Upper Pole the Other 
One Operation. 
No. (Dog 35). 

Operative Procedure.—Jan. 23, Under ether narcosis the 
right kidney was removed and the upper pole the left. The 
length the left kidney was cm. and the portion remaining out- 
side the sutures was 3.2 cm. 

the 6th day (dying). 

General was persistent vomiting after operation 
with gradual loss strength, and failure eat; small amount 
urine was passed daily. 

Effect Remaining Kidney change the 
size the portion the kidney remaining. areas 
infarction about the sutures are present with widespread calci- 
fication the tubules. Infarcted area 1.5 cm. wide, the line 
sutures being the middle this area. Abscess formation present 
about sutures. 


No. (Dog 69). 

Operative Under ether narcosis the 
right kidney was removed and the upper pole the left. The 
length the left kidney was 5.7 cm. and the portion remaining 
outside the sutures was 3.5 cm. 

the 7th day (dying). Cause death 
not apparent. 

General food and vomited persistently until 
killed the 7th day. There was loss weight from 9,710 
9,620 grams. Urine was voided after operation but was not ex- 
amined. 

Effect Remaining Kidney change the 
size the portion the kidney tissue remaining. The area 
infarction and hemorrhage 1.7 cm. broad, the line sutures 
being the middle this area. Very slight leucocytic infiltra- 
tion about the sutures present. There marked proliferation 
the pelvic epithelium. 


No. (Dog 24). 
Operative Procedure.—Dec. Under ether narcosis the 
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right kidney was removed and the upper pole the left. The 
length the left kidney was 6.3 cm. and the portion remaining 
outside the sutures was 

Termination.—Died the day. 

General Effect.—Ate poorly, lost 500 grams the first five days 
after the operation, hematuria. 

Effect Remaining Kidney change the 
size the remaining portion the left kidney. Infarcated area 
varies from 1.3 cm., the sutures being nearly the junction 
the normal and necrotic tissue. Otherwise the kidney normal. 
No. (Dog 21). 

Operative Under ether narcosis the 
right kidney was removed and the upper pole the left. The 
length the left was 5.2 cm. and the portion remaining outside 
the sutures was less than half the original length the kidney. 

the 35th day. 

General history was uneventful. There 
was loss weight from 8,410 grams. Slight albumi- 
nuria and pyuria. 

Effect Remaining Kidney change the 
size the portion the kidney tissue remaining. 
perfect; few calcified tubules are present the scar tissue. 
Otherwise kidney tissue normal. 


No. (Dog 72). 

Operative Under ether narcosis the 
right kidney was removed and the upper pole the left. The 
length the left kidney was cm. and the portion outside the 
sutures was 3.2 cm. 

Termination.—Killed the 41st day. 

General history was uneventful. There 
was loss weight from 15,060 12,340 grams. Urine obtained 
from bladder autopsy was normal. 

Effect Remaining Kidney change the 
size the portion the kidney tissue remaining. Healing per- 
fect; there are few calcified tubules the scar tissue. com- 
pared with portion excised operation and the opposite kidney 
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there change the renal tissue. Each show chronic process 
characterized round cell infiltration. 


No. (Dog 71). 

Operative 21, ’08. Under ether narcosis, the 
right kidney was removed and the upper pole the left. The 
length the left kidney was 5.4 cm. and the portion remaining 
outside the sutures was cm. 


Fic. Tracings sagittal sections portions kidney, one portion 
removed operation and the other autopsy the forty-first day. 

For description gross appearance see Fig. and for description micro- 
scopical findings see Experiment No. 11. 


the 57th day. 

General history was uneventful. There 
was loss weight from 8,o10 6,060 grams. 

Effect Remaining Kidney change the 
size the portion the kidney tissue remaining. per- 
fect, there are few calcified tubules the scar tissue, No. 


Group IV. Reduction Kidney Tissue Multiple Operations. 
No. (Dog 4). 
Operative 24, Under ether narcosis the 


upper pole (over approximately the right kidney was re- 
moved. Nov. The upper pole the left was removed. 
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The length the left kidney was 6.5 cm. and the portion remain- 
ing outside the sutures was Dec. 11, The remainder 
the left kidney was removed. 

Termination.—Died four hours after the last operation from 
cedema the lungs. 

General history was uneventful. There 
was loss weight from 13,826 12,250 grams and there were 
periodic albuminuria and pus cells. 

Effect Remaining Kidney slight any 
atrophy remaining portion right kidney. Healing perfect. 
cheesy material containing calculi present the pelvis; bone 
formation scar tissue beneath the pelvic epithelium; marked 
hyperplasia pelvic epithelium. Kidney tissue normal except 
for areas round cell infiltration, also present portion excised 
first operation. 

change the size the remaining portion the left kidney. 
Healing perfect with extensive bone formation beneath the pelvic 
epithelium. the pelvic fat there small abscess about one 
the sutures. Otherwise tissue the opposite kidney. 


No. (Dog 13). 

Operative Under ether narcosis the 
upper pole the left kidney (weight 14.5 grams) was removed. 
The length the left kidney was 6.2 cm. and the portion remain- 
ing outside the sutures was 2.7 cm. Nov. 13, ’07. The right 
kidney was removed (weight grams). segment 
cm. thick was removed (weight grams) from the lower pole 
the remaining portion the left kidney. 

Termination.—Died days after the last operation. 

General recovery from each operation except the 
last. More less vomiting after the last operation, albuminuria 
one half two per cent., abundant casts; voided urine until death 
and averaged 180 c.c. for the last three days. There was loss 
weight from 15,840 10,000 grams. 

Effect Remaining Kidney portion the left 
kidney found autopsy showed distinct atrophy and weighed 
grams. Based the weight the normal right kidney this repre- 


> 
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sents per cent. the original kidney tissue. Healing from the 
first operation perfect and site second operation occupied 
mass necrotic tissue extending into the pelvis and sur- 
rounded purulent fluid. Microscopically there evidence 
acute ulcerative pyelitis with slight pyelonephritis and extensive 
cast formation the tubules. Otherwise kidney tissue normal. 


Fic. Fic. 


Fic. Tracing sagittal section portion the right kidney remain- 
ing, 164 days after removal the upper pole. 

The upper pole was removed indicated Figs. and 

The portion remaining shows distinct hypertrophy and the thickening the 
cortex most evident near the field the operation. See Experiment No. 

Fic. Tracing sagittal section the portion the left kidney re- 
maining, 159 days after removal the upper pole. 

The upper pole was removed indicated Figs. and 

This from the same dog the kidney shown Fig. the hypertrophy 
not marked the other kidney but the thickening the cortex near 
the field operation more marked and the kidney has almost resumed its 
normal contour. calculus about silk suture present the upper portion 
the pelvis. 


GENERAL SUMMARY. 

The immediate effect the operation the portion the 
kidney remaining infarcation the tissue compressed the 
sutures. This area necrosis extends but short distance into 
the adjacent kidney tissue. The infarcated tissue gradually be- 
comes replaced fibrous tissue and three four weeks’ time 
the necrotic tissue entirely disappears. The amount fibrous tis- 
sue time becomes slight and the healing perfect that 
difficult detect the site the operation. The renal elements 
sometimes persist the infarcated area and the glomeruli ap- 
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parently are more resistant than the tubules. The tubules the 
infarcated area sometimes become calcified and bone formation be- 
neath the epithelium the pelvis very frequent occurrence. 
The pelvic epithelium usually shows marked proliferation and may 
invade the field operation alveolar masses. Calculi may form 
the pelvis the kidney. Sutures penetrating the pelvis well 
the necrotic tissue resulting from the compression the sutures 
probably furnish the nuclei for the calculi. 

Removal approximately half one kidney did not alter 
either the remaining portion that kidney the size the 
opposite kidney two animals this series. These experiments 
were terminated and forty-seventh days. Ina 
similar experiment twenty-one days’ duration there was slight 
but definite atrophy the remaining tissue the kidney operated 
upon. 

Removal approximately half each kidney one operation 
did not alter the remaining kidney tissue two animals the 
second group. The longest period observtaion was fifty-four 
days. the other hand similar experiment where 164 days 
elapsed, the remaining portions each kidney 
markedly size. 

Removal one kidney and approximately half the other did 
not alter the remaining kidney tissue six animals which from 
five fifty-six days elapsed before termination the experiment. 

six experiments which one kidney was removed and ap- 
proximately half the other, three the animals died 
result the operation the sixth, seventh and tenth days. The 
probable cause death was renal the animals refused 
food, vomited persistently and lost strength and weight. The other 
three animals recovered and were killed periods varying from 
five eight weeks. The reduction the kidney tissue one 
quarter its original amount one operation was attained with 
danger but was not necessarily fatal. 

every experiment there was loss weight varying from 
four twenty-four per cent. what extent this loss weight 
due the reduction kidney substance and what extent 
control experiments elucidate these points. 


THE OCCURRENCE CATALASE HUMAN 
TISSUES AND ITS VARIATIONS 


Fellow Pathology, The Johns Hopkins University, 
AND 
MELOY, M.D. 
Assistant Pathology, The Johns Hopkins University. 


(From the Pathological Laboratory The Johns Hopkins University) 


Catalase ferment which occurs all vegetable and animal 
tissues, and characterized its power decomposing hydrogen 
peroxide with the formation water and the evolution oxygen. 
Schoenbein his studies hydrogen peroxide, found that 
was decomposed extracts animal and plant tissues obtained 
from the most diverse sources, and considered that all ferments 
possessed the property decomposing hydrogen peroxide, which 
besides was able effect their specific activity. His experiments 
showed not only that some enzymes did not have the power 
splitting peroxide, but that the addition weak 
acids and other inhibitors, enzymes could made lose their 
power decomposing hydrogen peroxide without losing their 
specific action, for example, heating emulsin adding weak 
acids it, its action hydrogen peroxide decreased more rapidly 
than its action amygdalin. This was the first indication the 
specific nature the enzyme which catalytically decomposes hydro- 
gen peroxide, namely, catalase. 

The property tissue extracts have producing blue coloration 
with tincture guaiac the presence hydrogen peroxide was 
also thought Schoenbein brought about the various 
soluble ferments. obtained both the above reactions—the 
guaiac blueing test the presence hydrogen peroxide, and the 

*Received for publication July 20, 1908. 
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decomposition hydrogen peroxide into water and oxygen—with 
large number substances, and only beer yeast was there 
exception, the guaiac blueing test not being obtained although the 
peroxide was readily decomposed. Recently, however, has been 
shown that the guaiac blueing reaction due separate enzyme, 
peroxidase (Spitzer), belonging the group oxidases. 

the time that Loew published his article catalase, the 
property tissues have decomposing hydrogen-peroxide was sup- 
posed identical with their power giving blue coloration 
addition guaiac the presence hydrogen peroxide. Loew 
definitely proved that these two reactions are distinct, and further- 
more that the property decomposing hydrogen peroxide like- 
wise due specific enzyme general occurrence. says, 
There commerce kind diastase, prepared from fungus 
(Aspergillus the so-called taka diastase, which does not 
give the reaction for peroxidase, but shows the power decom- 
posing hydrogen peroxide very high Since pure 
diastase does not show this property, above mentioned, this 
diastase preparation must then contain admixture another 
active principle. the other hand, the trypsin commerce, pre- 
pared from the pancreatic gland, often shows the blue reaction 
for peroxidase without being able catalyze hydrogen peroxide. 
often contains some peroxidase impurity. Furthermore, 
the filtrate cultures Penicillium glaucum generally yields 
blue reaction with guaiac either for oxidase peroxidase, but has 
the power catalyzing hydrogen peroxide high degree. The 
same true for cultures various bacteria. 

Tobacco samples commerce also show the power catalyzing 
hydrogen peroxide, frequently great extent, although they 
may have lost the original content oxidase and peroxidase. 

case where the blue guaiac reactions were obtained the ab- 
sence the power catalyzing hydrogen peroxide was observed 
with green tobacco leaves gathered from greenhouse plants De- 
cember. The juice was mixed with one-fifth its volume 
absolute alcohol and left for fifteen hours before filtering. Five 
cubic centimeters the clear filtrate were mixed with fifteen cubic 
centimeters water and five centimeters hydrogen peroxide, 
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but trace oxygen was given off, while the blue guaiac reac- 
tions for oxidase well for peroxidase (after killing the oxidase 
heating 70° C.) were obtained with considerable intensity. 
The property catalyzing hydrogen peroxide was here observed 
only with the insoluble parts the leaf. the following chapters 
further instances will mentioned which prove that these two re- 
actions are produced different principles. 

Since clear that the power catalyzing hydrogen peroxide 
not due any the known enzymes, appears justifiable 
ascribe this power special enzyme. The writers propose call 
this, 

has long been known that colloidal metals have the power 
decomposing hydrogen peroxide, but Loevenhart and Kastle have 
shown that the action the organic and inorganic catalyzers 
entirely different. Various chemical substances destroy inhibit 
the ferment the tissue extracts, but have effect upon the me- 
tallic decomposition. 

Wells his text-book Chemical Pathology writes: Just 
what function catalase performs present merely matter 
speculation.” The two possibilities which have suggested themselves 
the various workers this field, are dependent upon the char- 
acter the oxygen liberated the decomposition; whether 
the form atomic oxygen, active oxidizing agent, molecu- 
lar oxygen, which relatively inert. The former the older view, 
and 1899 was revived Bredig and von Berneck. Traube 
early 1893, described the decomposition hydrogen peroxide 
being due the molecules decomposing each other mutually. 
considered that two weakly held hydrogen atoms one mole- 
cule the peroxide split second into two hydroxyl groups, with 
the result that water was produced and molecular passive oxygen 
set free. represents the equation this way: 


Kastle and Loevenhart 1903, series very interesting 
experiments, were able show that liver catalase unable ef- 
fect the oxidation neutral potassium oxalate the presence 
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hydrogen peroxide, although the latter was being rapidly decom- 
posed. The work Traube proved that neutral potassium oxa- 
late oxidized the oxygen liberated the anode electrolysis 
(active atomic oxygen), therefore Kastle and Loevenhart con- 
cluded that the oxygen liberated the decomposition hydro- 
gen peroxide liver catalase not atomic but molecular oxygen. 
Schaffer,? 1905, likewise concluded that when catalase decom- 
poses hydrogen peroxide molecular oxygen produced. found 
that uric acid oxidized hydrogen peroxide, but when catalase 
present, this oxidation prevented. According this, the func- 
tion catalase rather prevent dangerous forms oxidation, 
than help normal oxidative processes. 

The only work have been able find the catalytic ac- 
tivity pathological tissues that Jolles and Oppenheim. 
1905 they reported series cases which they studied the blood 
from this point view. Although they used very different 
method from the one here employed, they found, just have, 
that the catalytic activity the blood reduced nephritis and 
tuberculosis; they found reduction diabetes mellitus although 
one their cases died coma, and this our results are only 
slightly variance. the method they employed only single 
observation could made each experiment and hence little idea 
the velocity the reaction could obtained. They allowed the 
blood remain contact with measured amount hydrogen 
peroxide for definite number hours; this solution was then 
acidified with sulphuric acid, and potassium iodide added drop 
drop. The hydrogen peroxide which had not been decomposed by: 
the tissue catalase then decomposed the potassium iodide. known 
quantity iodide having been added, the excess was determined 
titrating with solution sodium hyposulphite known 
strength. This, readily seen, very complex method, but 
still more severely handicapped inasmuch the rapidity with 
which the decomposition proceeds cannot determined. This 
determination short intervals seems the greatest pos- 
sible importance, since many our experiments will seen, 
that, although the initial readings were much reduced, the end 
two minutes the maximum reaction had been attained. 


Quoted Wells, Chemical Pathology. 
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The following method, which the same that used Kastle 
and Loevenhart, was adopted all our experiments, and seems 
much more satisfactory. every case the organs were obtained 
fresh possible from the post-mortem examination rooms 
the Johns Hopkins Hospital and Bay View Asylum. Ten grammes 
each tissue examined were carefully weighed off; each por- 
tion was placed mortar and ground with thoroughly washed 
white sand; from twenty thirty cubic centimeters distilled 
water were gradually added and the resulting emulsion strained 
through clean toweling pressure. The residue was then turned 
back into the mortar, again ground, more distilled water added, 
and again strained. This process was repeated once more and the 
filtrate diluted one hundred cubic centimeters with distilled water, 
thus making ten per cent. cloudy aqueous extract which was pre- 
served with two cubic centimeters toluine. One cubic centimeter 
the cloudy extract thus obtained was added four cubic centi- 
meters water low, wide-mouthed bottle with ca- 
pacity about one hundred cubic centimeters. small phial con- 
taining five cubic centimeters neutralized three per cent. com- 
mercial hydrogen peroxide was placed upright position the 
larger bottle, and the latter then connected with gas burette. The 
records the experiments are expressed terms cubic centi- 
meters oxygen liberated the decomposition the hydrogen 
peroxide, readings being made every fifteen seconds covering 
period two minutes. The small phial was readily overturned 
the beginning each experiment, throughout which the larger 
bottle was constantly and shaken, thus allowing 
thorough mixing the hydrogen peroxide and the aqueous tissue 
extract. Two different varieties hydrogen peroxide were used, 
and the fact that lead peroxide rapidly decomposes hydrogen per- 
oxide quantitatively was taken advantage standardize the 
different hydrogen peroxide used, well note 
any change the activity single bottle from time time. 
The check was made much the same manner the experiments 
above described. One-half gram lead peroxide was placed 
the larger bottle with five cubic centimeters water; the phial 


Oakland Chemical Co.; Hydrogen Peroxide, Mallinkrodt Chem- 
ical Works. 
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containing five cubic centimeters the neutralized hydrogen per- 
oxide tested was then placed the larger bottle. This was 
connected with the gas burette and shaken for period two 
minutes, during which readings were taken every fifteen seconds. 
The hydrogen peroxide was entirely decomposed during this time. 
this means rapid and accurate method de- 
termining the strength each bottle hydrogen peroxide, for 
further correction, was obtained. The hydrogen peroxide employed 
was such strength that 0.5 gram lead peroxide liberated 
about fifty-five cubic centimeters oxygen two minutes. 

Since the determination the catalytic activity the various 
tissues could not made until varying number hours after 
the death the subject, seemed the utmost importance 
determine what, any, would the effect post-mortem changes. 
For this purpose dog was killed and the following experiments 
performed 

Portions the lung, liver, kidney and spleen were removed immediately after 
death, ten per cent. aqueous extracts prepared described above, and their cata- 
lytic activity determined. 


Readings were made every fifteen seconds terms cubic centimeters 
oxygen liberated. 


After removing the tissues used the above determinations ,the animal was 
sewed and placed the ice box (where the bodies are kept before autopsy), 
for twenty-seven hours. Then pieces the same organs taken the previous day 
were removed, and their catalytic activity determined similar manner, with 
the following result: 


34.2 30.4 43.4 466 486 494 508 


comparison the above sets experiments will 
noted that the enzymic activity the tissues somewhat lowered 
standing the ice box. the case the liver and kidney, 
although the first few readings were slightly higher, the reduc- 
tion the catalytic power was evident the end. 
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seemed desirable determine any variation the activity 
the enzyme which might due the age the individual 
from whom the tissues were obtained, but this must small and 
relatively unimportant, while the variations due pathological con- 
ditions have been marked overshadow any other possible 
slight changes. have been led this conclusion concerning the 
activity catalase different ages from the fact that case No. 
still-born infant which showed pathological lesion, the tis- 
sues had relatively high catalytic activity, while several old 
subjects, spite some slight pathological condition, which would 
tend lower the catalytic activity, there was appreciable de- 
crease. Case No. illustration this statement. 

There are this series thirty-one cases reported. These 
are divided into several groups. the beginning each group 
short abstract the clinical history and the post-mortem 
findings each case. When such data could the 
number red blood cells, the percentage condi- 
tion the urine, and few brief important points the ana- 
tomical diagnosis are included. 


NEPHRITIS. 


Case No. No. male, yrs. Died M., Dec. 
Autopsy 9.30 M., Dec. 1908. 

nephritis, tuberculosis, albuminuric 
retinitis. 

Urine—Sp. gr. 1015. Reaction—acid. Albumin—3.8 gm. per 

Microscopical C., C., granular and waxy casts. 

Blood 210. 

Anatomical Diagnosis—Chronic diffuse nephritis, pale granular kidneys; 
chronic pulmonary tuberculosis; anemia and emaciation. the lungs few 
small caseous nodules are found which show microscopically exudate into 
the surrounding alveoli. Spleen congested; the venules show slightly thick- 
ened walls. Kidneys weigh 250 gm.; they show marked increase fibrous 
tissue and extensive epithelial changes. 

Case No. No. 2977. Colored male, yrs. Died M., Dec. 
15. Autopsy M., Dec. 16. 

Clinical Diagnosis—Chronic nephritis, arterio-sclerosis, emphysema. 

C.—3,500,000; C.—10,380; Hb. per cent. 

Urine—Sp. gr. 1012. Reaction—acid. Albumin—trace. 

Microscopical Examination—Finely granular casts, epithelial cells. 

Anatomical Diagnosis—Chronic diffuse nephritis; arterio-sclerosis; senile 
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spleen; emphysema. Liver shows slight amount fatty degeneration and jaun- 
dice. Kidneys weigh 260 gm; there only slight amount interstitial change, 
but extensive parenchymatous degeneration. 

Case No. No. 2991. White female, yrs. Died Jan. 
Autopsy M., Jan. 

Clinical Diagnosis—Chronic nephritis; broncho-pneumonia. 

C.—10,600; Hb. per cent; blood pressure 
210 240. 

Urine—Sp. gr. Reaction—acid. gm. per 

Microscopical Examination—Hyaline and granular casts. 

Anatomical Diagnosis—Chronic diffuse nephritis, small granular kidneys; 
cerebral hemorrhage; broncho-pneumonia; chronic splenic tumor; emaciation. 
Kidneys weigh 120 gm.; the cortex measures 2-4 thickness, and 
broken coarse bands fibrous tissue. 

Case No. No. 2992. White male, yrs. Died M., Jan. 
12. Autopsy M., Jan. 13. 

Clinical Diagnosis—Acute exacerbation chronic nephritis; arterio-sclerosis. 

C.—4,100,000; C.—10,000; Hb. per cent. 

Urine—Sp. gr. Albumin—2 gm. per 

Blood 

Anatomical Diagnosis—Acute and chronic diffuse nephritis; broncho-pneu- 
monia; pulmonary and emphysema; chronic passive congestion 
spleen. Kidneys weight 320 gm.; the capsule thickened and strips with 
difficulty, leaving granular surface; the striations are irregular and obscured, 
and there are many small hemorrhages the cortex. Microscopically there 
are red blood cells and polymorphonuclear leucocytes the tubules, the 
epithelial elements are degenerated, and the glomeruli are changed into fibrous 
bodies. 

Case No. No. 2996. Colored female, yrs. Died 
Jan. 16. Autopsy M., Jan. 17. 

Clinical Diagnosis—Acute lobar pneumonia; acute endocarditis; cerebral 
thrombosis; multiple infarcts brain, lungs, etc.; pulmonary abscess; chronic 
aortic insufficiency. 

Urine—Sp. gr. gm. per 

Microscopical Examination—Granular and hyaline casts; 

Blood 150. 

Anatomical Diagnosis—Puriform softening auricular thrombus; infarction 
brain, spleen, kidney, and lung; lobar pneumonia with gangrene; chronic 
diffuse nephritis. Kidneys weigh 320 gm. and show extensive degenerative 
changes. 

Case No. No. 2999. White male, yrs. Died noon, Jan. 
21. Autopsy M., Jan. 21. 

Clinical Diagnosis—Chronic interstitial nephritis; cirrhosis liver; 

Urine—Sp. gr. Albumin—3 gm. per 

Microscopical Examination—Hyaline, waxy and granular casts, 
and renal epithelial cells. 
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Blood Pressure—220. 

Anatomical Diagnosis—Chronic diffuse nephritis; broncho-pneumonia; dif- 
fuse cirrhosis the liver, with enlargement the spleen. Kidneys weigh 220 
gm.; the cortex varies from mm. thickness; there increase 
cellular connective tissue and marked degeneration the parenchyma. 

Case No. 14.—Autopsy No. 3002. Colored male yrs. Died M., Jan. 
25. Autopsy M., Jan. 25. 

Clinical Diagnosis—Chronic nephritis, arterio-sclerosis. 

Urine—Sp. gr. 1015. Reaction—acid. Albumin 0.75 gm. per 

Microscopical Examination—Granular, hyaline, and epithelial casts, and 

Anatomical Diagnosis—Chronic diffuse nephritis; broncho-pneumonia; pul- 
monary cedema; infarcts lung and spleen; thrombi right auricular ap- 
pendage, and apex left ventricle; emphysema. Kidneys weigh 300 gm.; 
the cortex measures mm., the striations are obscured dense bands con- 
nective tissue, and the epithelium shows extensive degeneration. 

Case No. 19.—Autopsy No. 3024. Colored male, yrs. Died M., Mar. 
11. Autopsy M., Mar. 12. 

Clinical Diagnosis—Chronic nephritis; arterio-sclerosis. 

Urine—Sp. gr. Albumin—1 gm. per 

Microscopical Examination—Granular and hyaline casts, epithelial and pus 
cells. 

Blood 245. 

Anatomical Diagnosis—Chronic diffuse nephritis; arteriosclerosis; chronic 
passive congestion lungs and spleen; emphysema. Kidneys weigh 340 gm.; 
the cortex thin, and the striations distorted. 

Case No. 26—Bay View Autopsy No. 136. White male, yrs. Died 
M., Dec. 10. Autopsy M., Dec. 11. 

Diagnosis—Chronic diffuse nephritis (large pale kidney) lobar 


diffuse cirrhosis liver; acute splenic tumor. 


Case No. View Autopsy No. 140. White male, yrs. Died 
M., Dec. M., Dec. 18. 
Anatomical Diagnosis—Chronic diffuse nephritis; chronic splenic tumor; 


made every fifteen seconds, expressed terms cubic 
centimeters oxygen. 
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all these cases the nephritis was severe and might con- 
sidered the ultimate cause death. Cases Nos. and 
13, the clinical diagnosis uremia was made, and will 
noted that the readings these are remarkably low. all 
the other cases the reduction seemed direct proportion 
the intensity the anatomical picture well the clinical 
findings. 


Cases Nos. and 30, the lungs were good condition, 
and showed neither pneumonia, nor congestion. these will 
seen that the catalytic activity low. the remainder the 
cases either pneumonia congestion was present, and will 
shown later that these conditions there increased catalytic 
activity. Despite the presence pneumonia, however, the cases 
which the nephritis more severe, the activity the lung 
reduced. 


Liver. 


Except Cases No. 10, and there not remarkable 
reduction the catalytic activity the liver. these, Cases 
Nos. and reach the end what might considered maxi- 
mum reading, even though the initial reading low. 
possible that many cases which the first two three read- 
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ings are much reduced, while maximum decomposition reached 
the end, the inhibiting factor may overcome during the ex- 
periment. The explanation the extremely low readings Cases 
Nos. and present not clear. 


SPLEEN. 


The variations the readings the spleen the above cases 
seem due most probably the amount blood the organ 
rather than the severity the associated nephritis. 


With normal blood the maximum reaction reached the first 
reading. The blood the above cases was obtained fluid 
condition from the large vessels the time autopsy. 
very important obtain the blood before clotting has taken place, 
because, Bergengrun has shown, the catalase carried the 
stroma the red blood cells, and not the the 
serum. has been confirmed us. The clot would naturally 
much more active account its greater content red blood 
cells, and is, therefore, most necessary obtain the blood before 
any abnormal distribution its elements has occurred. The read- 
ings the blood from the cases nephritis show marked re- 
duction when compared with the other conditions which the 
blood was examined. 

The blood the experiments quoted was obtained from 
two cases eclampsia the Maternity Ward, which venesec- 
tion was performed therapeutic measure. 
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The reaction practically reached the maximum the first fif- 
teen seconds. interesting compare these determinations 
with those obtained from the blood the above series nephritis 
for this difference may prove some value clinically the 
differential diagnosis between eclampsia and chronic nephritis. 
Blood has been obtained from cases chronic nephritis the 
wards and tested for its catalytic activity with the result that 
every case has shown reduction. have far been unable 
confirm further the results found eclampsia since the cases 
have not been forthcoming. diluting the blood with 
distilled water, find that the end reaction reached much more 
gradually than when stronger solutions blood are used, and 
therefore, the differences between normal and nephritic blood stand 
out greater contrast. The contrast likewise more sharply 
brought out when readings are made every five seconds during the 
first fifteen seconds. 

summing the changes which are apparent the cases 
chronic nephritis studied, will immediately seen that the most 
marked changes, evidenced the lowering the catalytic activity, 
are the kidney itself. the reduction seems direct 
proportion the extent the lesion. the one example 
large pale kidney (Case No. 26) the reduction marked not 
only the kidney itself, but the blood and other organs well, 
that seems possible that there this type greater decrease 
the catalytic activity than the small contracted kidney. all 
cases nephritis, however, there not only reduction the 
catalytic activity the kidney, blood and other organs, but the 
acid urine several nephritics, when used dilute active ex- 
tract tissue catalase, has shown much greater inhibiting action 
than normal acid urine. The following experiment illustrates this 


Urine was obtained from Case No. two weeks before death, and was used 
connection with per cent. aqueous extract haemorrhagic pulmonary 
infarct from Case No. Normal urine was used check experiment. 
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gen peroxide. 


hydrogen peroxide. 
328 404 45.4 468 
the above per cent. aqueous extract c.c. nephritic urine 
c.c. hydrogen peroxide. 
Catalase much more active slightly alkaline medium while 
markedly acid medium its activity not reduced. The above 
urines were both acid but the total acidity was not determined. 
several subsequent observations with nephritic urine which was 
alkaline the catalytic activity was greater than with normal urine. 
necessary, therefore, have some check the results 
quantitative estimation the acidity, for possible that the 
reaction the urine might responsible for the above results. 
the other hand, has occurred that the kidney may not 
entirely passive element nephritis, but that may secrete 
some substance which harmful the organism, and which finds 
its way into the circulation well the urine, and manifests 
itself reduction the catalytic activity. 


PNEUMONIA. 

Case No. 4.—Autopsy No. 2974. White infant, days old. Died Dec. 
Autopsy 11. 

Pregnancy and labor were normal. 

Anatomical Diagnosis—Broncho-pneumonia; uric acid infarcts kidney; 
fatty degeneration the liver. Microscopically small patches pneumonia 
the stage red hepatization were seen. The fatty degeneration the liver 
was very extensive. 

Case No. No. 2975. Colored male, years. Died M., Dec. 
13. Autopsy M., Dec. 13. 

Clinical Diagnosis—Tuberculosis the terminal pneumonia. 

Urine—Sp. gr. 122. Reaction acid. Albumin—negative. Sugar—negative. 
Microscopical Examination—negative. 

Anatomical Diagnosis—Broncho-pneumonia; parenchymatous degeneration 
liver and kidney; tuberculosis the emaciation. The left lung 


showed fresh areas broncho-pneumonia. The right lung was normal through- 
out. 
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Case No. View Autopsy No. 132. White male, years. Died 

Anatomical Diagnosis—Broncho-pneumonia; pulmonary cedema; aortic in- 
sufficiency; chronic passive congestion the liver, spleen and kidneys; fatty 
degeneration the liver. 

Case No. No. 2979. White male, years. Died M., Dec. 
19. Autopsy M., Dec. 

Clinical Diagnosis—Alcoholic cirrhosis the liver; ascites; acute pleuro- 
pericarditis. 

Urine—Sp. gr. 1020. Reaction acid. Albumin and sugar—negative. Micro- 
scopic Examination—negative. 

Blood 

Anatomical Diagnosis—Acute broncho-pneumonia with abscess formation; 
cirrhosis the liver; chronic pancreatitis; chronic splenic tumor. The liver 
cells show high degree fatty change. The pneumonia the stage 
gray hepatization. 

(Refer Cases 10, 13, 14, 11, 18, 26, 23.) 


Lune. 

Case No. 404 43.8 456 464 47.4. 484 
Case No. 194 23.4 322 372 408 45.6 (Normal.) 


Case No. 22....298 398 478 492 496 488 


every case the pneumonic lung shows increased catalytic 
action, which probably due the presence the red blood cells 
the exudate. Case No. the first reading was taken from 
extract the lung which showed early stage broncho- 
pneumonia, the red blood cells being everywhere well preserved, 
while the second reading was taken from extract lung which 
was everywhere apparently normal, except for slight 
which was present throughout the tissues. The difference re- 
markable, the initial reading the pneumonic lung being 34.6 
while the uninvolved lung the initial reading was only 15.4 and 
the following ones correspondingly low. interesting contrast 
was found Case No. which the first reading was made 
from lung tissue the stage late gray hepatization and showed 
increased activity, while the second reading was taken from the 
uninvolved lung which was slightly congested and consequently 
had slightly greater activity. Among the cases nephritis there 


| 
4 
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were several instances which the pneumonia was the terminal 
event. Among these, Cases Nos. and are high comparison 
the readings those cases where there was nephritis without 
pneumonia, while they are comparatively low for the cases uncom- 
plicated nephritis. Cases Nos. 10, and 26, however, 
despite the presence the pneumonia, the readings are low, 
doubt due the marked decrease activity accompanying the 
kidney lesion. 

connection with the cases pneumonia will interest- 
ing consider the following case: 

Case No. No. 3009. Colored male, yrs. Died Jan. 
31. Autopsy M., Jan. 31. 

Anatomical Diagnosis—Thrombosis the left ventricle; in- 


farcts lungs; anemic infarcts spleen and kidneys; chronic passive conges- 
tion lungs and kidneys. 


544 544 546 546 546 546 54.6 


Kidney ...... 274 304 348 374 436 462 

Here lung (1) was apparently normal, and gave readings which 
correspond with what considered normal. lung (2) however, 
the extract was made from typical fresh hemorrhagic infarct, 
with the result that the reaction practically reached the maximum 
the initial reading. This case cited give strength the 
conclusion that the increased catalytic activity pneumonia and 
congestion, very likely due, for the most part, not entirely, 
the presence increased number intact red blood cells. 


Liver. 
Case No. 4........ 33.6 388 46.2 


Case No. the low reading can probably attributed 
the extensive fatty infiltration and likewise Case No. there 
was old alcoholic cirrhosis, the remaining liver tissue showing 
marked fatty change. Case No. showed red atrophy, and al- 
though there were numerous disintegrated red blood cells about 
the hepatic vein, these had probably long since lost their catalase. 
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SPLEEN. 


Case No. the uric acid infarcts might account for the low 
reading, while Case No. there was marked parenchymatous 
degeneration and 


This reading stands out marked contrast those the 
blood the cases nephritis, the decomposition being complete 
during the first fifteen seconds. 

this series the only results interest are found the lungs. 
Extracts made from the involved areas broncho-pneumonia 
the stage red hepatization invariably showed increased cat- 
alytic activity, which was evidently due merely the presence 
the well preserved red blood the exudate, for the stage 
gray hepatization there was increase and the fresh 
rhagic infarct the decomposition reached maximum the first 
fifteen seconds. The blood and other tissues examined showed 
increased activity. The conclusion is, therefore, justified that 
there new formation catalase, and formation any 
substance which would increase the action the enzyme the 
body. 

TUBERCULOSIS. 


Case No. 16.—Autopsy No. 3006. Colored male, mos. 

Anatomical Diagnosis—General miliary tuberculosis; caseous lobar pneu- 
anemia and emaciation. 

Case No. View Insane. Colored female, yrs. Died 
Dec. Autopsy M., Dec. 

Anatomical Diagnosis—Broncho-pneumonia; tuberculosis the liver and 
spleen; congestion the kidneys. The body was fairly well nourished. 
There was extensive tuberculosis the lesser peritoneum with cavities the 
liver, and tuberculous ulceration the stomach. 

Case No. 24.—Bay View Autopsy No. 134. White male, vrs. Died 
M., Dec. Autopsy M., Dec. 
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Anatomical Diagnosis—Acute pulmonary miliary tuberculosis; acute splenic 
tumor; fatty degeneration the liver (slight) congestion the kidneys. The 
lung tissue between the miliary tubercles was deeply congested. 

Case No. View Autopsy No. 137. White male, yrs. Died 
M., Dec. M., Dec. 13. 

Anatomical Diagnosis—Chronic pulmonary tuberculosis with cavity forma- 
tion; miliary tuberculosis the spleen and liver; acute splenic tumor; chronic 
passive congestion the liver and kidneys; fatty degeneration the liver. 

Case No. View No. 135. White male, yrs. Died M., Dec. 
Autopsy M., Dec. 11. 

Anatomical Diagnosis—Tuberculous caseous pneumonia with cavity forma- 
tion. 

Case No. View No. 138. White male, yrs. Died M., Dec. 
13. Autopsy M., Dec. 13. 

Anatomical Diagnosis—Chronic pulmonary tuberculosis; chronic diffuse 
emaciation. 

Case No. View No. 139. Colored male, yrs. Died 
Dec. 15. Autopsy M., Dec. 16. 

Anatomical Diagnosis—Acute tuberculous broncho-pneumonia with cavity 
formation; miliary tuberculosis the liver and spleen; emaciation. 


Lune. 


will seen that there uniform and marked reduction 
the power the tuberculous lung decompose hydrogen per- 
oxide. Case No. the reading high, but the lung the 
gross was voluminous, very deep red section, and studded every- 
where with minute tubercles. Microscopically, the tissue between 
the tubercles was greatly engorged with well preserved red blood 
cells. 


Liver. 


| 


| 
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all the cases there slight but definite decrease the 
catalytic activity. The liver showed varying amount in- 
volvement, from microscopic tubercles cavities. 


SPLEEN. 


comparison with the other diseases the readings the spleen 
tuberculosis are low, except Case No. where, although 
there was extensive involvement, the splenic tissue between these 
areas was much engorged. 


Here also the readings are low, except Case No. 24, where 
the kidneys were swollen and congested. 

seen that these cases tuberculosis the catalytic ac- 
tivity the lungs most markedly reduced. This probably 
large part due the absence blood the tuberculous areas. 
the other hand, the reaction the liver, spleen, and kidneys 
lowered, and would hardly possible attribute this the 
presence tuberculous change these organs, but rather the 
general which accompanies the process. Whether this 
sufficient account for the reduction, whether the tuberculous 
process the seat formation some inhibiting substance has 
not been determined. 

JAUNDICE. 


Case No. No. 3021. White male, years. Died M., Feb. 
23. Autopsy M., Feb. 

Clinical the common bile duct; acute gangrenous 
cholecystitis. Operation followed diffuse bronchitis 

Urine—Sp. gr. 1018. Reaction—acid. Albumin—trace. Sugar—negative. 
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Microscopic Examination—Bile stained granular casts. 

Anatomical Diagnosis—Carcinoma the common bile duct; metastasis 
the liver; jaundice; cirrhosis the liver; broncho-pneumonia; chronic diffuse 
nephritis. 

Kidneys weigh 370 gm. The cortex averages mm. thickness. 


This case jaundice quoted show that, spite 
small amount nephritis, there decrease the catalytic 
activity suggested Jolles and Oppenheim. They report case 
catarrhal jaundice with gall stones which they found mini- 
mal catalytic activity. seems probable that the mere jaundice 
their case could not have accounted for the low catalytic ac- 
tivity, since Case No. our series there was extreme jaun- 
dice but reduction the catalytic activity. 


DIABETES MELLITUS. 


Case No. No. 3026. White female yrs. Died March 
Autopsy M., March 18. 

Clinical Diagnosis—Diabetes mellitus; gangrene left forearm. 

Urine—Sp. gr. Reaction—acid. Albumin—trace. Sugar—3 per cent. 

and granular casts; epithelial cells. 
Blood 

Anatomical Diagnosis—Gangrene arm; fatty liver; epithelial necrosis 
cedema and lungs. Kidneys weigh 430 gms. Parenchyma 
yellow and granular. 


486 532 538 542 544 546 548 548 


this case, the lung and kidney show definite reduction 
their catalytic activity. The kidneys, however, showed exten- 
sive epithelial necrosis which might account for their low ac- 
tivity. The liver gives high reading, even though showed 
fatty infiltration. This might explained the extensive hy- 
showed places. The pancreas was apparently normal 
both grossly and microscopically. 


| 
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PREGNANCY. 


Case No. No. 3023. White female, yrs. Died 
March 10. Autopsy M., March 

Clinical Diagnosis—Toxemia pregnancy. History operative labor (low 
forceps) febrile puerperium. 

Urine—Sp. gr. 1028. Reaction—acid. Albumin—heavy precipitate. Sugar— 
negative. 

Microscopical Examination—Hyaline casts. 

Anatomical Diagnosis—Broncho-pneumonia; acute splenic tumor; fatty de- 
generaton the liver, kidney and myocardium; epithelial necrosis the kidney; 
pulmonary cedema. 


The lungs, though showing early broncho-pneumonia, are only 
slightly increased their activity; the urine contained albumin 
and hyaline casts, and the kidneys showed extensive epithelial de- 
generation. The high reading the spleen probably due its 
congestion. 

INFANTS. 


Case No. 3.—Autopsy No. 2973. White male, still born. Birth M., Dec. 
Autopsy M., Dec. 

Clinical History—Pregnancy complicated placenta preva. Operative de- 
livery; dilatation cervix (Harris), version and extraction. Febrile puerperium. 
Child still-born; macerated. 

Anatomical Diagnosis—No cause death could found. 

Case No, 6.—Autopsy No. 2976. White male, days. Died M., Dec. 13. 
Autopsy M., Dec. 14. 

Clinical History—Operative delivery, low forceps; febrile puerperium. 

Clinical Diagnosis—Congenital syphilis. 

Anatomical Diagnosis—Congenital syphilis, 

Case No. 2998. White male, days. Died M., Jan. 
19. Autopsy M., Jan. 21. 

Clinical History—Premature delivery accouchment forcé for eclampsia. 
Child was taken mother nurse perfectly well, and ten minutes later was 
found dead with its head and face cyanotic. 

Anatomical Diagnosis—No cause death could found. 


No. 
26.5 334 382 416 438 462 472 478 
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No. 

16.8 25.8 302 348 41.4 444 468 

No. 12. 


the case congenital syphilis, Case No. the lung, liver, 
and kidney extracts give lower catalytic reaction than the corre- 
sponding tissue extracts from Cases Nos. and 12. The autopsy 
Case No. was done twenty hours after death, that Case 
No. three days after death, and Case No. 12, two days after 
death. consideration the fact that tissues lose, some 
extent, their catalytic activity through post-mortem changes, 
probably true, that the difference between Case No. and Cases 
Nos. and 12, would have been greater had they been done 
equal intervals after death. That Case No. was still-born, and 
showed considerable catalytic activity, worthy note. 


CARBON MONOXIDE POISONING. 


No. 15. 


The blood was obtained from this case post-mortem, though 
other tissues were examined, autopsy could not ob- 
tained. Jolles and Oppenheim say that there only very slight 
reduction the enzymic activity the blood after passing carbon 
monoxide through it. The reduction very marked the one 
case carbon monoxide poisoning here reported. 

From the above results, impossible for agree with 
Jolles and Oppenheim their theory, that the group diseases 
which are characterized clinically coma, such as, diabetes mel- 
litus, nephritis, icterus, eclampsia, there retained the blood 
catalytic inhibiting substance, and that the symptoms are due not 


| 
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the retention specific substances the blood, but the lack 
oxidation the tissues. That there decreased catalytic 
activity the blood nephritis, quite evident, but both their 
cases diabetes mellitus and our one case, and our cases 
eclampsia and jaundice, the catalytic activity was not reduced. 
Although these diseases may allied clinically, the determination 
their catalytic activity would rather point differentiation 
between certain members, eclampsia and nephritis, than 
point resemblance. 
CONCLUSIONS. 


work along this line most important have simple 
method determining the catalytic activity tissues. The method 
must such that several observations can made during single 
experiment, that better idea can obtained the velocity 
the reaction various intervals. 

The catalytic activity human tissues varies greatly 
diseases. 

kidney always shows the most marked re- 
duction although the other tissues examined, blood, lung, liver, 
spleen, likewise show decrease their power decomposing 
hydrogen peroxide. This reduction varies directly with the severity 
the pathological lesion the kidney and the clinical symptoms. 
The urine also cases nephritis shows much greater in- 
hibiting power than normal urine. This may accounted for 
the reaction the urine, and subsequent work must prove whether 
not the kidney takes any more active part nephritis and se- 
cretes into the blood and urine substance which manifests itself 
reduction the catalytic activity. 

The catalytic activity the blood the two cases eclamp- 
sia which have studied was not reduced. This the most im- 
portant fact have far obtained, can substantiated, 
since can furnish with ready ante-mortem means differ- 
entiating eclampsia and nephritis. 

Pneumonia.—The lung the stage red hepatization has 
increased catalytic activity. This increase varies directly with 
the number intact red blood cells the exudate, and the 
engorged capillaries. Strength given this conclusion the 
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fact, that the one hand, there increased activity gray 
hepatization, while the other hand, there enormously in- 
creased activity the fresh hemorrhagic infarct. 

Tuberculosis—The decreased activity the lung tu- 
berculosis probably due, for the most part, the lack blood 
the diseased area, while the lowered activity which present 
the other organs explained the anemia and emaciation 
which accompanies the process. Whether there specific cat- 
alytic inhibiting substance generated the process, has not been 
determined. 

There was reduction the catalytic activity the cases 
diabetes mellitus and jaundice studied. 

the one case asphyxiation illuminating gas, there was 
decided decrease the catalytic activity the blood. 

The tissues the one case congenital syphilis showed 
marked lowering the catalytic activity. 

There slight decrease the catalytic activity the 
tissues due post-mortem change, but this slight that 
hardly taken into consideration the interpretation the 
results obtained. 

There marked change the catalytic activity due age. 

concluding, wish thank Dr. Loevenhart, whose 
suggestion this enzyme was studied, for the unfailing interest with 
which has followed the progress this work, and for the 
many valuable suggestions has given us. 
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THE EFFECT COMPLETE ANEMIA THE 
CENTRAL NERVOUS SYSTEM DOGS RESUS- 
CITATED AFTER RELATIVE 


GEORGE CRILE anp DAVID DOLLEY. 


(From the Laboratory Surgical Physiology, Western Reserve University, and 
the Pathological Laboratory, University North Carolina.) 


Experimental studies the effect anemia the brain and 
spinal cord are recorded early 1667, and are numerous, par- 
ticularly late years. Analyses the various results obtained 
are given Hayem and Barrier? 1887, and Hill® and 
1900. Reference preceding work also made 
and further review, therefore, seems 
necessary. The latest and most valuable contributions are those 
Stewart and his collaborators, Guthrie, Burns, and which, 
well certain the results others, reference will 
made later. 


The method employed the majority investigators has been 
occlusion, either the cerebral vessels the aorta various 
levels. The objection this method, which frankly acknowl- 


The present article the sequel that the Technique Resuscitation, 
published this Journal, Volume viii, 1906, but unfortunately circumstances 
incident the severance our former relations before its completion pre- 
vented earlier presentation. Received for publication June 27, 

and Barrier, Arch. physiol. norm. path., 1887, Series 

Hill, Philos. Transactions the Royal Society, 1900, 121. 

Compt. rend. des Sciences, 1900, cxxx, 800; Jour. 
physiol. path. gén., 1900, ii, 443. 

Wiener klin. Woch., 1900, xiii, 451, 482; Arch. méd. exper. 
path., 1901, xiii, 352. 

Compt. rend. Soc. Biologie, 1905, II, 370; Presse 
méd., 1904, 345; Thesis, Lille. 

Guthrie, Burns, and Pike, Jour. Exper. Med., 1906, viii, 
Guthrie, Pike, and Stewart, Am. Jour. Physiol., 1906, xvii, 344; Stewart and 
Pike, ibid., 1907, xix, 328, xx, 61; Stewart, ibid., 1907, xx, 407; Pike, Guthrie, and 
Stewart, ibid., 1907, xxi, 359; Stewart, Guthrie, Burns, and Pike, Jour. 
Exper. Med., 1908, (The last article contains résumé the literature 
resuscitation.) 
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edged, that the factor collateral circulation cannot entirely 
eliminated, even the most favorable animal, the cat. Further, 
either the brain the spinal cord has been separately investi- 
gated, which must make vast difference, not from the side de- 
termining the relative viability the various centers, but fixing 
the limit anemia admitting complete recovery the animal. 
Stewart® says, the cord the upper dorsal region 
(III dorsal done before fairly complete re- 
covery the cerebral centers, followed collapse, dilatation 
the pupil, cessation respiration, cardiac failure and death. 
The integrity the spinal centers necessary for the resuscitation 
the cerebral centers.” 

Other methods investigation employed, such artificial cir- 
culation through the decapitated head, and the introduction 
emboli, preclude the possibility recovery studies. the 
last decade, with the more less successful attempts resusci- 
tation the heart which has been made stop beating, contribu- 
tions the subject anemia the whole central nervous system 
incidental this state relative death and its bearing the 
possibility general systemic recovery have been made several 
observers, notably Prus and Battelli. Given successful method 
for restoring its normal functional activity heart which 
quiescent but viable, while not only interesting isolated phe- 
nemenon, but also promising fruitfulness adding our store 
information, its main value not absolute but dependent upon 
the power resisting the malign effects the cessation the 
circulation possessed the other organs and tissues. That the 
nervous system naturally comes first the consideration such 
relation needs discussion. 

This study brain anemia was the sequence our work 
the resuscitation. animals killed anesthetics and 
which may briefly summarized follows for the purpose 
this paper. means centripetal arterial infusion salt 
solution under sufficient pressure, together with the injection 
one two cubic centimeters adrenalin chloride mass 


Stewart, Guthrie, Burns, and Pike, Jour. Exper. Med., 1906, viii, 380. 
and Dolley, Jour. Exper. Med., 1906, viii, 713. 
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dose early and along with the infusion, and the simultaneous em- 
ployment vigorous artificial respiration and gentle but firm 
cardiac massage through the unopened thorax, heart which has 
ceased beat may excited resume beating within certain 
limits. five minutes total cessation function these 
efforts are uniformly and readily successful, provided that the full 
technique has been used; ten minutes, there occasional 
failure, but after that the chances success become progressively 
less, and our limit was thirty-five minutes puppies (three cases). 
While true that this method our hands was not efficacious 
resuscitating quiescent heart after longer interval, which re- 
sult has been attained prolonged direct massage (e. g., after 
one hour, Prus), nevertheless, uniformly successful within 
the limits which are compatible with viability nervous tissue, 
both according our own results and the consensus opinion 
later writers. The method necessarily self-limited, for the 
case heart which losing its irritability owing lapse 
time, dilatation occurs from the infusion before the requisite amount 
stimulation given, and maintenance pressure the 
coronary arteries the most essential factor, the infusion must 


continuous. Indirect massage the heart compression the 


chest, while generally viewed insufficient, subsidiary factor, 
and has proved satisfactory, even dogs with rigid chest walls. 
periods under five minutes, hardly any necessary. 
case our experience has clotting the heart been obstacle 
without concomitant and unnecessary cardiac trauma. 

Our purpose being primarily determine the period anemia. 
the central nervous system could stand with subsequent recovery, 
the method offers the advantage that operative procedure 
necessary except the small incision for inserting the infusion can- 
nula. Our results are based, first series thirty unselected 
dogs, resuscitated after various times, all but five which the 
subsequent course events was not disturbed. These five were 
killed after different times for the purpose histologic examina- 
tion. Secondly, the series sixty dogs, previously reported 
the paper resuscitation, was drawn upon for data pertaining 


this work. the latter experiments blood-pressure and respiratory 
tracings were made. 
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TECHNIQUE. 


For the recovery experiments, with one exception, the dogs 
were killed chloroform. While open objection account 
the paralyzing effect the nervous system, and the non-elimina- 
tion until after the resuscitation, this method was adopted 
imitation the condition most likely afford opportunity for 
resuscitative measures within the time limits successful applica- 
tion, respiratory and cardiac failure the course surgical 
operations. All procedures were done with the customary aseptic 
precautions. Ether was used for preparation, and the infusion 
cannula was inserted the axillary artery, thus saving the cerebral 
vessels. the majority cases ten minutes under ether sufficed, 
few fifteen were necessary, and exceptionally, somewhat longer. 
little ether possible was given and the dog was allowed 
come well out its influence before starting the chloroform. This 
was usually administered from well-ventilated cone, though some- 
times through the throat tube. The latter method was employed 
when this tube for future artificial respiration was applied before 
respiratory failure. The throat tube, which was tried obviate 
the necessity operation for tracheal cannula, proved most 
satisfactory, and would doubtless equally efficacious for the 
human subject. bent conform the oral cavity, with one 
end somewhat pointed and with small flange one inch therefrom 
catch behind the vocal cords. 

order estimate some measure the effect the amount 
anesthesia the subsequent course the dogs, two experi- 
ments were made anesthetizing the dog the usual way 
the point respiratory failure and resuscitating artificial 
respiration without permitting cessation the circulation. The 
first dog showed full return intelligence sixteen minutes. 
The second one took ether like alcoholic, and was forced 
for ten minutes before struggling ceased. However, twenty 
minutes after recurrence the respiration the animal walked about 
and showed return functions, though extremely groggy. 

The period total anemia was estimated start from the 
moment when the first heart sound ceased audible with the 
stethoscope, this sound sometimes persisting for several minutes 
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after the failure blood-pressure and the disappearance the 
carotid femoral pulse and the second sound. While this 
only the statement the well-known fact, attention called 
because very possibly some experiments makes our stated 
period anemia shorter than actually was, with circulation 
too feeble reach the brain. some cases, with the heart sounds 
becoming fainter and fainter, was impossible record the actual 
moment failure. these leeway least one-half minute 
was allowed from the last distinct sound the recorded cessation. 
From the time starting the chloroform respiratory failure 
there was average two and three-fourths minutes, with 
minimum fifteen seconds and maximum seven and one- 
twelfth minutes (Table The stoppage respiration and the 
final failure the heart were synchronous five cases, from 
which the intervening time varied six and three-fourths 
minutes, with average one minute and fifty-seven seconds. 
From study the tracings the first series was found that the 
blood-pressure was the base line during average time greater 
than the latter half this period. probable, therefore, that 
during this period the cerebral circulation was reduced nearly 
the vanishing point, and while small amount blood goes long 
way the brain, Leonard Hill saying, “It obvious that the cor- 
tex can kept from death for hours the merest dribble 
blood,” this marked anemia several minutes duration had 
effect which was apparent that the cases with prolonged partial 
anemia did not recover the same degree the average dog sub- 
jected total anemia the same duration. worthy note 
that the dog maximum recovery, which was one and one- 
third minutes above the time the second best result, only 
twenty-two seconds intervened between respiratory and cardiac 
failure. 

five out the twenty-nine animals killed chloroform, there 
was brief spontaneous recurrence the heart sounds, occurring 
from twenty seconds one and one-half minutes after they had 
entirely ceased, and accompanied two two three faint 
respiratory efforts. only one was the carotid pulse palpable. 
their total time cannot exactly classified, both their absolute 
and practical times will given. 
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The time spent resuscitation included the period 
total anemia. While seems reasonable suppose that centri- 
petal arterial infusion salt solution aided indirect massage 
the heart would hardly reach the brain any extent during 
period administration from one three minutes, and, fur- 
ther, from the consideration that did, there would very 
little blood the salt solution, the question was put the test 
experiment. dog dead for twelve minutes, solution 
methylene blue was infused into the axillary artery, and the usual 
procedures, with the exception adrenalin injection, were car- 
ried out for double the average time. indication its having 
reached even the bulbar centers was found. This contra- 
distinction direct massage, which effects veritable artificial 
circulation, according D’Halluin, sufficient reanimate and 
maintain bulbar activity. Study the tables Prus shows that 
direct massage respiration returned twenty-nine out thirty- 
five experiments one series, though there was return 
effective heart beat, and seven cases, reflexes and muscular move- 
ments reappeared. 

The definition the end the period total cessation 
the circulation was, however, sharp, the resumption function 
the part the heart being abrupt, visible well palpable. 
After few initial sounds blood pressure rose rapidly, often within 


ten seconds, much 200 mm. over, due the 
adrenalin effect. 


RESULTS RECOVERY (Tables and II, 807). 


Permanent and complete recovery was obtained after five min- 
utes, six six minutes and ten seconds, six minutes and 
fifteen and seven minutes and thirty seconds total 
cessation the circulation. That is, one dog out twelve with 
total cessation circulation between the periods seven minutes 
and eight and one-half minutes recovered, whereas only one out 
seven between the periods five minutes and six and one-half 
Recurrence heart sounds interjected for thirty seconds; practical time 
six minutes and thirty seconds. 


Recurrence heart sounds for one minute and twenty seconds; practical 
time six minutes and thirty-five seconds. 
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minutes died apparently direct result the anemia. Com- 
plete recovery was presumptive another dog after seven minutes 
and thirty seconds. This was early animal the first series 
when technique was the object view; was killed the second 
day account suppuration around the tracheal cannula. 
was walking around good general condition, though specific 
examination was made. One dog the second series, after five 
minutes and thirty seconds, was killed after twenty-four hours 
for the purpose histological examination. Compared with the 
others the same degree his condition assured probable re- 
covery. The asphyxiated dog, five minutes and forty-five seconds 
time, was killed the fourth day account gangrenous 
inflammation the axillary wound. second animal the first 
series, seven minutes time, was killed the third day since 
appeared moribund. was found have thrombosis both 
sides the heart, with clots extending into the arteries—a sequel 
violent massage. Excluding these accidents, the recovery the 
last two animals would have been probable, since dog that 
died lived longer than thirty-six hours, all but two death oc- 
curring under twenty-four. Our experience shows intermediate 
condition fatal outcome delayed for several days uncomplicated 
accidental organic lesion, other words, slow decline 
death. The demarcation between recovery and death sharp 
one. crisis practically all the experiments was reached 
from twelve twenty-four hours. Then death quickly ensued 
distinct improvement nervous functions shortly began, con- 
tinuing more less rapidly until complete restoration, though 
the convalescent period lasted two dogs four and six weeks 
respectively. 

From his studies the effect different degrees anemia 
means occlusions, Leonard Hill says: degree anemia 
required produce dementia separated the narrowest line 
from that which produces coma and death the respiratory cen- 
ter. There are either symptoms death few hours.” 
Our results accord with this statement. certain point, 
not exactly limited, but roughly six minutes, the after-effects 
are not marked and the second, third, fourth day brings com- 
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plete recovery. example, one dog (Experiment 10), after 
four minutes and ten seconds, showed entire return intelligence 
under one hour, evinced partly well-defined efforts escape 
from the laboratory, while another after six minutes and ten 
seconds (Experiment 29) showed general return function within 
twenty-four hours. Beyond the six-minute limit, however, there 
great deal after-effect, increasing out all proportion 
the increase the duration the period anemia, reaching 
well the dogs which finally recover temporary state 
which the animal little more than cardio-respiratory mechanism, 
and beyond this limit recovery altogether uncertain, but the 
stage depression tided over, recovery has been eventually com- 
plete our experiments, though the narrowness the escape 
indicated the degeneration certain number neurons 
the recovered dogs whose brains were studied the Marchi method. 
This does not exclude the possibility partial recovery the 
sense permanent localized after-effect, such the paralysis 
one fore leg described two animals which, how- 
ever, were under observation only seven and nine days, respectively. 
our dog with recovery after anemia maximum duration, 
was the pyramidal fasciculus which the degeneration pre- 
dominated. The distinction here has reference the ability 
the whole organism maintain life all. The viability 
the vital centers, well other centers, considerably 
above that the brain whole, the results recovery 
prove, and the immediate outcome must depend the maintenance 
the inter-relation and association all centers, cortical and sub- 
cortical. says that, when exposed adverse influences, 
the synapse proves the weak link the nervous chain. 

general the following sequence return the various 
functions and reflexes was exhibited: respiration, vasomotor con- 
trol, corneal reflex and knee jerk (tendon reflexes general), 
winking, cutaneous reflexes, partial complete contraction pupils 
and light reflex. This order was subject considerable varia- 
tion, which will considered under the special discussion func- 


Stewart, Guthrie, Burns and Pike, Jour. Exper. Med., 1906, viii, 280. 
Stewart and Pike, Amer. Jour. Physiol., 1907, xix, 328. 
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tions and reflexes. the voluntary musculature 
immediately succeeded recovery normal tone and was mani- 
fested exaggeration the knee-jerks not more 
less widespread spastic condition. always followed rapidly the 
reappearance the knee-jerk. Reflex muscular movements, sec- 
ondary skin tendon stimulation, always preceded those 
spontaneous origin. Spontaneous incodrdinate movements ap- 
peared sometimes before, sometimes after the light reflex, but after- 
ward only when the light reflex returned relatively 
ordinate movements followed quickly the dogs with anemia 
short duration, that perhaps the incodrdinate movements did 
not appear, but the resumption muscular activity was sudden, 
the dog starting though suddenly aroused from 
ceeding the codrdinate movements were what may classed 
purposeful movements, involving all the muscles locomotion and 
being attempts turn over, arise, crawl forward. Usu- 
ally after the appearance codrdinate movements, less frequently 
about the same time, visual and auditory reactions were obtained. 
The auditory was always the more definite, and usually returned 
first. the combination the return the special senses with 
purposeful muscle movements, all together part, that termed 
consciousness, though has been usually very dim and uncertain. 
many the dogs which succumbed after some hours there was 
more than mere reflex revival, there being some manifestation 
the higher faculties addition. 

The course events following the resuscitation may sum- 
marized follows: state hyperexcitability follows reani- 
mation, reaching its maximum one three hours, when retro- 
gression begins. This second stage characterized the onset 
uncontrolled muscular movements, either codrdinate con- 
vulsive, lasts longer time, and gradually passes into the third 
stage depression and paralysis, which the reflexes are more 
less involved. The dogs which recovered from this never ex- 
hibited much mentality nor such activity reflexes 
the second day for short time after the resuscitation. Con- 
sequently, our opinion that the extent temporary recovery 
the dogs which died was merely manifestation the first 
stage hyperexcitability. 
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The average picture toward the end the first stage, for 
recovery dog, one animal very stuporous condition, 
for the most part lying quietly, with accelerated pulse and 
much quickened respiration, expiration being prolonged and more 
labored, with normal conjunctival reflexes, with cutaneous reflexes 
constantly present the paw stimulated but less the homo- 
lateral fore-limb, and least the contralateral hind-limb, with 
exaggerated tendon reflexes, and with pupil reflexes, present, 
uneven and tardy. There general spastic condition the 
muscles, the legs being commonly held extension. loud 
sounds close proximity, the head may raised, the eyelids 
opened with dilating pupils, and the ears pricked up, the attitude 
being simply one attention without localization indication 
ideation. flash light, the head may withdrawn, but 
usually there only lid reflex. Especially disturbance but 
sometimes without it, the animal arouses, barks, looks around, 
and exhibits and even purposeful and propulsive move- 
ments the legs and body, attempting rise crawl, usually 
unsuccessfully, but times succeeding getting the standing 
posture short progression, lasting few moments, depend- 
ing the extent the paralysis, and then falling once into 
stupor. 

The second stage, retrogression, was constant phenomenon 
all the dogs but was much less marked after the shorter times 
The animal becomes progressively more comatose, the spastic con- 
dition, which had largely disappeared with the reanimation, returns, 
visual and auditory reaction disappear, and the skin reflexes become 
inconstant. Muscular movements, however, are kept up, but are 
less and more spasmodic. This seems depend the 
duration the anemia, convulsive movements being little marked 
after the shorter times. the other hand, the dog with recovery 
from anemia maximum duration had definite tono-clonic convul- 
sions. When such convulsive movements are well marked, after 
period hours the animal passes into deep coma, with general 
condition from which recovery hardly seems possible. This lasts well 
into the night, but the second morning finds distinct improvement. 

this point, the course events the animals which 
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succumbed, embracing all but one with anemia over the seven- 
minute period, while limited according the extent the re- 
covery, was similar that the dogs which did eventually re- 
cover. the usual sequence, few did not attain light reflex 
and the majority came back far exhibit move- 
ments and auditory reaction, but only two was there apparently 
dim consciousness. Reanimation the higher faculties was much 
more transient far occurred, and the animal passed more 
quickly into coma from which was impossible 
the muscular control was much more marked, with few 
exceptions, periods violent convulsive movements alternating 
with periods quiet and stupor. While these muscular move- 
ments were partly clonic and tono-clonic character, commonly 
element was maintained, and they were distinctly 
propulsive and progressive, though violent and uncontrolled. 

the movements, the running motion the legs 
such frequently seen the early stage anesthesia was the 
hest example, and was performed with extreme rapidity, the dog 
lying partly upon its back with its legs waving rhythmically the 
air. Sometimes only the fore-legs were involved, but usually the 
was general. the dog was not completely paralyzed, 
this resulted crab-like progression about the room. The 
strictly convulsive movements were very complex, clonic and tonic 
types being mingled, with violent threshing about. several 
instances “here was some opisthotonus. The slightest disturbance 
provoked movements characteristic for the animal. 

The quiet periods the early stages were short duration, 
but the interval was distinct. the later stages, they became 
more and more prolonged. Finally, worn out, quiet would 
ensue, the being perfectly limp, tendon and skin reflexes 
first disappearing, next the eye reflexes, leaving only the cardio- 
respiratory functions, with respiratory failure not far off. 

show the slow return faculties and the paralyzing effect 
the maximum period anemia from which recovery was made 
(seven minutes and thirty seconds Experiment 27), the subse- 
quent course the dog this experiment will given some 
detail. the second day she was awake but paid attention 
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her surroundings. loud sounds there was only occasional 
response and blindness appeared absolute. The hind legs were 
entirely paralyzed, but when the hind quarters were supported she 
was able walk the fore-legs, though the progression was 
cross-legged spraddling. Sensation was much more deficient 
than motion, attention being paid prolonged immersion 
any foot cold water. strong bull-dog clamp paw 
was not noticed beyond restlessness, though fore-paw was 
vaguely localized after several minutes, but only the extent 
reflex from the leg itself, and there was attempt 
removal. Food was not recognized when placed the mouth and 
was held there passively. notice was taken tobacco smoke 
ether fumes. The third day she walked about, though unsteadily 
and with decided stringhalt gait the hind-legs. Water was 
recognized after standing for several minutes. The legs gave 
way when she jumped off chair. Hearing was very acute but 
vision appeared farther than mere perception light. 
Localization sensation the clamp test was improved the 
extent biting rather aimlessly and very incodrdinately the 
foot affected, very frequently the wrong leg being attacked 
juxtaposition. was not until the seventh day that the clamp was 
recognized, grasped and pulled off. the third day also the feet 
were withdrawn from cold water, but the sense position was not 
evident till the fourth day, tested resting the feet boards 
different levels. Only maximum differences level were then 
recognized. While the animal appeared hungry, constantly licking 
her chops, food was not recognized until the fifth day. was after 
week that tobacco smoke and ether fumes were noticed. 

While week’s time the return all faculties with the ex- 
ception vision was indicated greater less degree, the 
animal was means normal but exhibited great hebetude all 
respects. She was very lethargic, would not run nor play, and 
response any stimulus was delayed and feeble. How much this 
was due the blindness, was impossible say, but certainly 
not all. For two weeks there was hardly perceptible improvement 
vision. She paid attention attempts testing and 
when she moved about was slowly, feeling her way, though about 
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the end this time she would notice moving objects within 
range foot two, with distinctly more accuracy when they 
were held above the level her eyes. From this time improvement 
steadily continued and four weeks recovery vision was com- 
plete. With recovery vision the condition dementia entirely 
disappeared, and not till then did the psychical faculties fear, 
pleasure, and memory become normally evident. 

summary the extent temporary reanimation the dogs 
which succumbed such time permit sufficiently exact ob- 
servation arranged the sequence before given follows: 
seven dogs with anemia ranging from five seven minutes, one 
died after twenty-four hours. returned consciousness all, 
the return was exceptionally tardy compared with that the 
others with the same period anemia. those dying after periods 
seven eight minutes, two revived far spontaneous co- 
ordinate muscular movements, without visual auditory reaction 
return consciousness, while one failed vision. five 
after eight-minute nine-minute periods, one did not show even the 
light reflex and much less did come out coma; two recovered 
the extent muscular movements, fourth added auditory reac- 
tion, while only one was there suggestion return con- 
sciousness. three, after nine-minute ten-minute periods, one 
went far apparent consciousness, one failed vision, and the 
third showed nothing beyond the light reflex. One dog twelve 
minutes and ten seconds gave only reflex revival, and the dog 
the recovery series with the longest period anemia 
nate muscle movements appeared addition. 


SPECIAL PHENOMENA FOLLOWING RESUSCITATION. 


III.) has recurred every 
animal which the circulation was restored and maintained 
ciently long. The maximum case, thirty-two minutes total 
anemia, gave respiratory recovery twenty-one minutes after circu- 
latory the extent three faint gasps, but cardiac failure im- 
mediately ensued. Comparison the time restoration respi- 
ration our experiments with that recorded several other 
observers gives interesting result, much more rapid re- 
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covery. For our experiments, the average time for restoration for 
animals between the periods three and eight minutes total 
anemia was three minutes and fourteen seconds. The average time 
after occlusion vessels Stewart’s cats and dogs between the 
same periods was seven minutes and forty-one seconds; for Prus’ 
chloroform series with periods between three and five and one- 
half minutes was seven minutes and nineteen seconds (with fre- 
quent return respiration before efficient heart beat). 
successful chloroform cases the same time are too few for com- 
parison, but general both these and the electrocuted dogs concord 
with the above results. says that certain arterial pressure 
necessary invoke respiration. This comparison points the 
increased effectiveness the pressure due adrenalin. 

The first gasp was distinct and fairly strong. After few 
gasps, the majority the animals, inspiration came exhibit 
triple character, with the inspiratory-expiratory ratio three 
one, such occurs sobbing. This lasted for several minutes. 
Gradually the rate increased and the rhythm became regular. 
sudden assumption the normal type breathing sometimes hap- 
pened the dogs with short time anemia and was always asso- 
ciated with simultaneous recovery the eye reflexes. rapid 
increase rate was the rule all cases, much per 
minute being recorded, but usually the high rate did not continue 
for long. For example, was per minute sixteen minutes after 
resuscitation the dog which recovered after anemia seven and 
one-half minutes and fell about twenty minutes. 
ward was subject frequent changes, and not till the third day 
was normal rate established some cases. When the rate slowed, 
prolonged and labored expiration was characteristic. The changes 
rate the initial respirations will best illustrated reference 
the protocols two experiments. 


EXPERIMENT puppy, about eight months old. Seven and one 
half minutes total cessation the circulation. 

11.45.30. Return pulse suddenly appearing the tongue first noticed. 

11.47.30. First respiration. The first four respirations occur thirty sec- 
ond intervals per minute) and then for about three minutes seven second 
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intervals, the inspiratory portion comprising three distinct efforts 
Fibrillary contractions the tongue occur after beginning respiration. 
11.55.00. Lachrymal secretion begins. The right pupil distinctly con- 
tracted. 
11.58.00. Respirations rather suddenly assume normal character and rhythm 
with rate 24. 
12.00.00. Respiratory rate has jumped 48. (Noted further above.) 
EXPERIMENT 30. One year old puppy. Twelve minutes and ten seconds 
cessation circulation. 


11.30.15. Heart beats, recording from first observation the pulse the 
axillary cannula. Though the infusion tube partly clamped the finger, 
pressure sufficient drive the blood into the infusion bottle height 
five feet. 

11.32.25. First respiration occurs. The movement and those following for 
several minutes are deep and gasping. For four minutes the rate very 
irregular, intervals varying from five seconds one minute. 
respiration kept continuously during this time but stopped soon 
spontaneous respirations become more regular. 

11.37.00. Respirations now occur three five second 

11.38.00. Respiratory rhythm more steady (20 per minute) and move- 
ments more shallow. 


Respirations, per minute. 

12.00.00. Respirations, per minute, are somewhat more irregular and 
spasmodic. Expiration distinctly labored. 

12.13.00. Respirations, 40. 

12.40.00. Resprations, 32. The dog evidently failing, and about one hour 
later found dead. 

Blood III.) The use adrenalin compli- 
cates the study the blood changes. successful 
resuscitation, already noted, blood pressure rose rapidly, 
often within ten seconds, usually height 200 mm. and 
one case, 250 mm. This level was maintained from two five 
minutes all but the dog with 250 mm. pressure, and then 
began fall the effect adrenalin was dissipated. From ten 
forty minutes elapsed before the lowest level was reached. De- 
pending the extent the vasomotor reactivation, either tendency 
rise was immediately exhibited the low level persisted for 
from ten twenty minutes, the latter case with subsequent rise. 
two animals, after total anemic periods seven minutes and 
thirty seconds and eight minutes and thirty seconds, one which 
least may credited with presumptive recovery, this second level 
was maintained until the animals were twenty-four hours 
and five and two-thirds hours respectively—but the others, all 
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with anemia longer duration, was only temporary reanima- 
tion, and along with the reflexes, steadily declined death. 

account the effect adrenalin overlapping the return 
vasomotor activity, particularly after the shorter periods anemia, 
the relative time the reactivation the center could not 
absolutely determined. Stimulation the sciatic nerve did not 
cause the usual rise pressure until the secondary rise before 
mentioned had begun, and respirations were well established before 
this rise (see Table IV). fact, with the exception one ex- 
periment which respiratory recovery was synchronous with the 
first successful stimulation test obtained shortly before mani- 
fest rise, respiration all experiments had returned well before the 
end the first one experiment the second series, 
little adrenalin possible was used. The anemia lasted five and 
one-half minutes (two-minute recurrence heart), and respira- 
tion began two minutes after restoration, while reaction 
sciatic stimulation was not obtained for four minutes. Synchron- 
ously with it, respiration rather suddenly assumed more normal 
type. appears, therefore, that the return the vasomotor center 
nearly synchronous with respiration after the shorter times 
anemia, but more delayed after the longer times. the puppies 
after thirty-five minutes there was apparently vasomotor re- 
activation. 

While varying considerably the 
time their recurrence, after the same amount anemia, the 
corneal reflex and spontaneous winking returned all but the 
three experiments which did not proceed sufficiently long. 
eight minutes the light reflex reappeared constantly, though 
was the least uniform time and degree. After eight minutes 
was inconstant. The maximum time after which the corneal reflex 
reappeared was twenty-four minutes (maximum resuscitation 
adult dogs), and for the light reflex the maximum time was four- 
teen and one-half minutes. 

The knee-jerk varied the least its range. was also noted 
the maximum resuscitation. Not infrequently there was 
difference the time recurrence the bilateral reflexes, two 
cases corneal reappearing three minutes before the other, though 
for the knee-jerk difference over one-half minute was noted. 
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the relative time the reappearance reflexes, first 
place belonged the knee-jerk more frequently than the corneal 
reflex, though they were synchronous four times. The corneal 
reflex always preceded spontaneous winking while every case the 
cutaneous reflexes returned before the light reflex. 

not recorded routine, sufficient data 
have been obtained indicate that the temperature continues fall 
for several hours following the resuscitation. The lowest temperature 
per rectum was 32.9° four hours after anemia nine and one 
fourth minutes (Experiment 1), and 33.8° was reached sixteen 
minutes after thirteen and one-third minutes anemia (Experi- 
ment 5). From this point the temperature gradually rose 
state hyperpyrexia, which was more marked the animals which 
succumbed. the dog which recovered after the maximum period 
anemia the maintained level was reached the second day. 

Phonation.—Nine and one-quarter minutes (Experiment 1), was 
the maximum after which this faculty returned. Actual barking, 
indeed, occurred but one other case over seven and one-half 
minutes (Experiment 14), though there was whining imperfect 
attempt vocalization three. Phonation usually appeared syn- 
chronously with shortly after the exhibition spontaneous 
muscular movements, that is, one-half one hour after resusci- 
tations following anemia about seven minutes. 

Micturition defecation occurred 
the majority animals during the period hyperexcitability. 

Auditory, Visual, and Olfactory already indicated, 
the reaction auditory stimuli was definite and unmistakable dur- 
ing the period hyperexcitability the recovered dogs, while 
various visual stimuli during the same time, the only response 
was lid pupil reflex, but out fifteen animals with anemia 
duration including and over seven minutes, only six gave even 
temporary recovery hearing. Further, the animals which 
recovered, the later effects vision were much more marked, 
general increasing the limit recovery was approached. For 
example, the dog with recovery after maximum anemia, hearing 
was reasonably acute the third day, though vision was not fully 
restored for three weeks, while the animal with anemia six and 
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one-sixth minutes (Experiment 29), the best example early 
visual recovery, hearing was normal the second day, though 
day more was required before the animal ran about without col- 
lision with obstacles. The maximum period after which hearing 
was observed was nine and three-fourths minutes (Experiment 15). 
The sense smell came back between hearing and vision, though 
the test was never definite unless irritating fumes were employed. 
The first reaction these was the third and seventh days, re- 
spectively, dogs with anemia six and seven and one-half min- 
utes (Experiments and 27). 

Phenomena Referable the the animals 
which recovered passed through final stage comparable many 
respects the condition Goltz’s!® decerebrates; such period 
was characterized dementia and loss intelligence, the lack 
any psychic response stimuli, and the inability recognize food 
and drink. Response stimulation was purely reflex, absent 
memory past experiences was involved; for e:.ample, meat 
placed the mouth was held there passively one case forcibly 
spat out, flash light was answered lid reflex, and there 
was indifference the relative position the fore-legs. Power 
localize stimuli was gradual acquirement. Restlessness, how- 
ever, was generally not observed. 

That the temporary paralysis was cortical origin was indicated 
the associated exaggeration the knee-jerks. The motor func- 
tion did not suffer much the sensory, for the paralysis dis- 
appeared distinctly before the return intelligent and normal re- 
sponse stimulation. The clinical observation that the cortex 
suffered the most and was the last recover supported the 
fact that the histological alterations were more marked the cortex 
than the lower centers. 


THE HISTOLOGY FATAL ANEMIA AND ANEMIA WITH RECOVERY. 

Nissl’s Method.—The neurocytes stained Nissl’s method were 
studied ten cases, follows: after short periods anemia with 
rapid general functional recovery, the brain being removed one 


Howell, Text-book Physiology, Philadelphia, 1905; and Schafer, Text- 
book Physiology, Edinburgh, 1898-1900. 
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hour after resuscitation (Experiments and one case 
most probable eventual recovery, twenty-four hours after the re- 
suscitation (Experiment 8); one case well beyond the limit 
probable recovery, one and one-third hours after the resuscitation 
(Experiment 9); and six animals which died (Experiments 
moved immediately after death, and all the others the material 
was obtained before almost before the heart’s beat had ceased. 
all cases, sections were made from the different parts the 
central nervous system from the cord the cortex. The tissue was 
fixed per cent. alcohol, and for cutting fastened the blocks 
with celloidin without imbedding. The alterations described are 
based entirely upon comparison with three control animals sub- 
jected the same amount anesthesia, which the stainable 
substance was whole uniform and well defined. Only the 
motor stichochrome cells were considered, though frequently the 
changes were marked that they could diagnosed only their 
size and relations. studying the preparations comparatively, 
the plan was adopted making differential counts fixed num- 
ber cells, the changes being classified into slight, moderate and 
marked, and tabulating them. 

The effect anemia has been previously described 
who used the materials from Hill’s experiments occlusion, and 
and The present work confirms their ob- 
servations; briefly, the changes, where slight, consist swelling 
the tigroid masses, where more marked, partial complete 
disintegration, either into smaller granules into fine dust-like 
particles with diffuse staining the cell. The periphery the 
cell with its processes suffers more. 

The results the comparative study were follows. The 
alterations the same case showed progressive increase se- 
verity from the cord and medulla the cortex. The fatal cases 
uniformly presented the greatest change, not merely chromolytic, 
but here and there definitely indicative cell death. Nuclear 
stains were also employed, and brought out what the method 


Mott, The Croonian Lectures, 1900. 
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had suggested, namely, the frequency structural alterations 
the cells. the mildest form only swollen condition the whole 
cell was visible. Serious involvement the nuclei was manifest 
frequently their eccentric position even their disappear- 
ance. With slighter injury, possibly nuclear membrane ap- 
peared, though the nucleolus remained intact. fact, the nu- 
cleolus seemed the most resistant element. Other appear- 
ances occurring alone associated with the preceding were 
apparent diminution irregular massing the nuclear material 
and occasional vacuolation. The marked changes were practically 
confined the fatal cases. These findings, supported they are 
evidence degeneration fibers, place the limits experi- 
mental resuscitation upon anatomical basis. 

the two dogs with rapid functional recovery, one (Experi- 
ment 12) after three minutes anemia matched very closely the 
controls, but the other, four and one-sixth minutes, the tigroid 
substance stained poorly. While true that for the time that 
had elapsed the animal had progressed well toward recovery, and 
the technique may have been fault, the experiment suggests 
explanation for the two deaths (Dog and Dog 23) which 
occurred under the usual limit. Dog after the same period 
anemia died from respiratory failure fifty-three minutes, 
after having progressed eye reflexes, barking and muscular 
movements, and Dog 23, after six minutes and five seconds 
anemia died twenty-four hours later, its reanimation having been 
comparatively imperfect. terms this explanation, the poor 
resistance these animals may expressed saying that they 
were handicapped preéxisting functional derangement 
their nerve cells. Further, among the fatal cases showing parallel 
changes, was early death (Experiment with death forty- 
four minutes after seven minutes anemia) which bears out the 
preceding. the other hand, that the anemia alone was not 
responsible for the appearance was indicated the animal with 
anemia certainly sufficient cause death (Experiment its 
course was terminated shortly for examination, and therefore 
comparable the time after resuscitation with the last ex- 
periment but staining ranked next Experiment with 
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its rapid recovery. comparison this same case with the one 
twenty-four hours after the resuscitation (Experiment gave 
differences favor the former, that is, after fatal period 
anemia examined shortly after resuscitation there was less change 
than after shorter period promising recovery, examined the end 
twenty-four hours. This fact points progressive effect fol- 
lowing anemia the character produced and accord 
with the generally expressed views the nature the Nissl 
substance. For some time after the resuscitation the cells sub- 
sisted upon their stored-up energy. While the histological data 
upon this point are meager, they fit with the stage depression 
following the stage heightened irritability uniformly observed. 

Marchi This method was used 
four fatal cases (Experiments 16, 23, and 25) and two the 
recoveries (Experiments and 27). were made 
from the optic tract and the spinal cord and medulla and, addi- 
tion, from the pons, cerebral peduncles, and internal capsule 
the dog with recovery after maximum anemia. This dog gave the 
most interesting findings. the cord, with very few blackened 
fibers scattered throughout the white matter, the degeneration was 
localized the lateral pyramidal and the proper lateral 
fasciculi Flechsig. This localization was more marked the 
left side, and while only relatively small proportion the fibers 
were involved, was sufficient mark out these tracts. the 
pyramidal fasciculus, the left side nearly one hundred, and 
the right side between thirty and forty fibers were affected. 
the higher sections, this fasciculus was readily traceable the 
cortex the presence this degeneration. is, therefore, ap- 
parent that this animal small proportion the psycho-motor 
cells entirely succumbed seven and one-half minutes total 
anemia. Failure the cells recover was escaped narrow 
margin, though the dog, which was killed after one month, gave 
evidence disability. similar finding recorded Mott 
one Hill’s monkeys after ligation both carotids and one 
vertebral; ten days the animal had returned normal con- 
dition, but showed the degeneration about sixty fibers the 
side opposite the ligated vertebral artery. 
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The other dog which recovered also gave picture degenera- 
tion, but different character. While the actual number 
fibers involved was greater, not only was there localization but 
there was early stage degeneration with droplets varying 
size, scattered longitudinally cut spinal nerves intervals along the 
course the fibers affected. This animal, which was killed six 
days was, the time death, partially blind and deaf, and though 
could stand, was too paralyzed maintain the upright pos- 
ture walk. The question arises whether would have 
eventually recovered. Judging from the other animals which, 
with final recovery, passed somewhat more rapidly through 
similar condition, and from the fact that there was noticeable 
improvement from day day the animal just mentioned, general 
recovery, with complete destruction few neurons, probable. 

early degeneration similar that mentioned occurred the 
fatal cases, though the number fibers involved was considerably 
less. None these animals had lived over thirty-six hours the 
outside. account the shortness the time which had elapsed, 
this appearance was unexpected and will further investigated. 
However, corresponds with the organic changes the cell- 
bodies which occurred during the same time. 


COMPARISON WITH THE RESULTS OTHERS. 


Mayer™ concludes that from ten fifteen minutes the limit 
for general resuscitation, though respiration and the vaso-constric- 
tor activity may recover after that time. with complete 
recoveries after occlusion cerebral vessels for five, six, eight, 
nine and five-fifths, and sixteen and one-half minutes, agrees with 
Mayer’s conclusion. says that general, brain functions 
are not recovered after from ten eleven minutes. The conclu- 
sions Batelliand Prus are the only ones drawn from observation 
animals resuscitated from apparent death. None Battelli’s 
dogs survived, and ascribes this fact the severity the opera- 
tion the thorax necessary for his resuscitative measures elec- 
trization and heart massage; says that, aggravated the violent 

Mayer, Med. Cent., 1878, xvi, 504. 


Stewart, Guthrie, Burns and Pike, Jour. Exper. Med., 1906, viii, 
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respiratory efforts, the animal passes into coma and dies. However, 
from the extent reanimation exhibited, concludes that the 
functions the central nervous system may reéstablished after 
ten minutes total anemia, but not constantly after fifteen, and 
the maximum limit twenty minutes. Prus does not fix defi- 
nite limit. Stewart suggests that such prolonged periods 
one and two hours those Prus, the auricles must have kept 
slow, but some degree efficient, movement the blood 
through the brain. account the injury from opening the 
thora Prus attempted recovery only thirteen out fifty-two 
dogs the others being killed after short time. Two 
survived. One was killed asphyxiation, and the period 
total anemia was six minutes, estimating from the stoppage 
the heart the beginning direct massage, considered under 
Technique.” From the data given, the subsequent course this 
animal corresponds closely our six-minute periods. The other 
was after period four minutes killed chloroform. The dogs 
that survived from three five days were all subjected anemia 
short duration, and the two cases above six minutes, both 
ten minutes total anemia, one died six and one-half and the 
other twenty-four hours, all the deaths being ascribed in- 
fection. 

From our experience, seems justifiable say that observation 
animal resuscitated from state completely suspended 
animation very misleading unless carried far enough, and does 
not permit conclusions regarding the limit anemia admitting 
recovery. For there quickly ensues condition hyper- 
excitability reflexes, associated with voluntary movements and 
with greater less return the special senses, even with ap- 
parent return consciousness; consciousness transient, but ap- 
pears animals which succumb well those which eventually 
recover. our experiments this phenomenon was exhibited dogs 
subjected nearly double the amount anemia from which re- 
covery was made, and several instances the appearance re- 
animation was decided make the prognosis very hopeful. 
But after few hours, more less, the special senses failed, the 
dog became progressively stuporous, convulsions ensued, then loss 
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reflexes, and, finally, respiratory failure. The decline death 
indicated definitely nervous origin, and autopsies all the fatal 
cases directly following the resuscitation showed only one or- 
ganic lesion which death could attributed. This was dog 
with anemia eight and one-half (Experiment 14) 
dying after between thirty and forty hours, with early and ir- 
regularly disseminated broncho-pneumonia. long survival 
this was the exception. 

the occlusion method, the general conclusion appears 
that ten fifteen minutes expresses the limit within which resusci- 
tation practicable. This conclusion not unassailable for two 
reasons: first, the impossibility absolutely eliminating the factor 
collateral circulation, and, second, the brain and cord have been 
separately investigated. the latter connection, apart from the 
inter-relationship the two, the possible percolation upward the 
cerebro-spinal with the circulation the cord unimpeded, 
worthy consideration. 

result our experiments, with certainly total anemia and 
little opportunity for infectious accidents—conditions the most 
favorable for investigation the possibility recovery—it our 
opinion that the limit should reduced one-half. For dogs 
killed chloroform, the average duration anemia from which 
recovery may made between six and seven minutes. The 
ulterior limit appears under ten minutes, and any re- 
covery over seven and one-half minutes would exceptional. The 
practical importance the accurate fixation the limit beyond 
which recovery impossible immense, when applied pro- 
cedure resuscitation which our disposal and may relied 
upon the case accident. 


SUMMARY. 


determine the limits recovery after total anemia the 
central nervous system, series thirty dogs was killed chloro- 
form and resuscitated after varying times from three fourteen 
minutes. Under five minutes the recovery function was rapid 
and strikingly free from the after effects which characterized longer 
periods. seven animals between the periods five and six 

Hill, Cerebral Circulation. 
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and one nalf minutes, only one died apparently direct result 
the anemia, but twelve between the periods seven minutes 
and eight and one-half minutes, only one, after seven and one-half 
minutes recovered. The remaining dogs all died. Further cor- 
roborative data are drawn from the previously published paper 
the technique resuscitation. 

Histological examination both presumptive recoveries and 
fatal cases was made ordinary methods and those Nissl and 
Marchi. The neurocytes the fatal cases uniformly presented 
the greatest change, not merely chromolytic but here and there de- 
finitely indicative cell death. Marchi’s method further supported 
these findings proving the existence fiber degeneration. 
nally, showing the narrowness the escape, the animal with best re- 
sult recovery, seven and one-half minutes time, which the 
end four weeks had apparently entirely returned normal 
state, the Marchi method had degeneration number 
fibers localized the pyramidal fasciculi which were traced from 
the cord the cortex, and Flechsig’s fasciculus, well 
more sparsely scattered degeneration both ascending and descend- 
ing fibers elsewhere. 

are indebted Dr. Wilson, professor zoology 
the University North Carolina, for his kindness taking the 
micro-photographs. 

CONCLUSIONS. 

dogs anesthetized ether for preparation, and killed 
quickly chloroform the average limit total cerebral anemia, 
estimated from cessation the heart sounds return circula- 
tion, which admits recovery, between six and seven minutes. 
The ulterior limit appears under ten minutes, hitherto stated 
the most conservative figure, and any recovery beyond seven and 
one half minutes would exceptional. 

Further experience with resuscitation animals killed 
anesthesia and asphyxia, embracing numerous unrecorded experi- 
ments, well those forming the basis the present article, 
establishes our former conclusion, that the procedures detailed 
afforded reliable method within its limitations, and certainly 
uniformly successful within the limits compatible with the recovery 
the central nervous system. 
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TABLE 


Duration Anemia Minutes and Results Recovery. (Series I.) 


Time from Duration 
Beginning Time from Recurrence 
No, Administration Respiratory Inefficient Duration 
Respiratory Failure, After Appar- Anemia. 
Failure. ently Complete 
ailure.* 
ary infection. 
Died after 30-40 hours. 

seminated broncho-pneu- 
monia. 

121% Died, about hours. 


noted page 786 this column refers the recurrence 
the heart sounds five cases from one-third one and half minutes after they 
had entirely ceased. the extent the circulatory recovery could not ex- 
actly estimated, though usually was not sufficient produce palpable pulse, 
the next column the duration the total period without any evidence 
cardiac activity given first, while the figures parenthesis include the partial 
recovery. 

Asphyxiated dog. 
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TABLE II. 


Results Recovery Series 


(In other successful experiments the animals were killed after shorter 


Number Experi- Total Duration 


Anemia.*, 
13% 


Mode of Death, 


Asphyxia. 
Chloroform. 
Asphyxia. 
Chloroform. 
Chloroform, 
Ether. 
Chloroform. 
Chloroform. 


Includes time spent 


TABLE III. 
The Course Blood-pressure after Resuscitation. (Series I.) 


(The time minutes after restoration circulation and the pressure 


Results. 


Killed, hours; resumptive 
recovery. 
Killed, hours. 
Died, hours. 
Died, hours. 
Died, 334 hours. 
Died, hours, 
Died, hours. 
Died, hours. 
Died, hours. 
Died, minutes. 


mm, Hg.) 
* nv Se Ow n 


Subsequent Course (x) 


Maintained for hours. 
Maintained for hours, 
Removed from table, 

Removed from table. 

Fell after minutes. 

Removed from table. 

Fell after minutes. 

Second maximum held hour. 
Cardiac failure after 


Includes approximate time the act resuscitation. 


Immediate rising tendency. 


Level steadily maintained. 


Removed from table minutes. 


Crile and Dolley, Jour. Exper. Med., 1906, viii, 713. 
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TABLE IV. 


809 


Giving Time Minutes Recurrence Respiration and Various Reflexes 
after Restoration Circulation. (Series I.) 


Irst). 

3 5 % 104% 2 — 
7 I oO re) 


*Recurred; exact time not noted. 
Insufficient time. 
not return under otservation, 


| 
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EXPLANATION PLATES. 
XLIX. 


Fic. Microphotograph left dorso-lateral segment the spinal cord 
from the cervical region. Stained the Marchi method. The degeneration 
almost entirely localized the fasciculus lateralis pyramidalis and the 
fasciculus lateralis proprius (Flechsigi). The splotch the gray matter 
negative defect. From Experiment 27; puppy eight months old; death 
chloroform; resuscitation after minutes and seconds; return appar- 
ently normal condition about three weeks; and examination after another 
week. (Zeiss Planar oc. 2.) 


Fic. Microphotograph the fasciculus lateralis pyramidalis from the 
same section with higher magnification. (Experiment 27; Marchi method; 
Zeiss obj. oc. 2.) 


Fic. Microphotograph showing adjoining portions the pyramids 
the medulla, also from the same case Figs. and these, there 
only occasional degenerated fiber, and higher sections traced the degenera- 
tion the motor cortex. (Zeiss obj. oc. 2.) 
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THE REACTIVE CELL PROLIFERATION THE 
WHITE RAT; AND ITS RELATION THE 
GENESIS TRANSPLANTABLE 


ISAAC LEVIN. 


(From the Department Pathology the College Physicians and Surgeons, 
Columbia University.) 


There hardly any doubt left the minds pathologists that 
the transplantable tumors the white rats and mice, recently dis- 
covered Hanau (1), Loeb (2), Jensen (3)and others, re- 
semble clinically very closely human carcinoma 
These tumors grow large size, occasionally weighing much 
the animal which they grow; they are malignant the 
animal, and frequently fatal the host. There were noticed local 
recurrences after extirpation the original tumor and metastases, 
usually the lungs. 

The main feature distinguishing the tumors white rats and 
mice from human cancer well from tumors most other 
animals, lies the fact that the latter cannot transplanted 
into another individual the same species, while the former 
this can accomplished not infrequently. The transplantability 
these tumors may due the great inherent power pro- 
liferation the tumor cells. This inherent proliferating capacity 
would then be, not only much greater than any normal cell, but 
also greater than the proliferating power cancer cell any 
other animal species. This power would not depend the char- 
acter the tissues which the cell transplanted. 

the other hand, possible that the cancer cell white 
rat mouse not different from cancer cell any other animal 
species, but the organisms the former animals may react dif- 
ferently tumor transplantations. 

*Read title the eighth annual meeting the American Association 


Pathologists and Bacterologists, April, 1908. Received for publication June 
23, 1908. 


811 


812 Reactive Cell Proliferation the White Rat. 


one accepts the first factor the only one controlling the 
transplantability the mice and rat tumors, then would logi- 
cal regard transplanted tumors artificially produced metastasis. 
the basis that assumption one could not expect much infor- 
mation regarding the genesis tumors from the experimental 
transplantation tumors from animal animal. But there are 
number facts the experimental research these trans- 
plantable tumors which seem indicate very strongly that cellu- 
lar, and possibly also metabolic reactions the host, contribute 
great deal the success the transplantation these tumors. 
powers limitless proliferation ought equally inherent 
cancer cell, matter what animal species belongs. 
human cancer cell transferred anywhere through the lymph 
blood circulation will proliferate and form metastasis very fre- 
quently much larger size than the original tumor. But 
impossible make this cell proliferate when transferred any 
other organism. the innumerable operations done for cancer, 
surgeons have most probably often enough cut themselves, and 
thus become inoculated with some cancer cells, and yet there 
not one report the effect that one was this way infected 
with cancer. The cancer cell the white mouse rat per 
certainly not different from any other cancer cell, much 
tumor cell white mouse while growing readily when im- 
planted another mouse, grows slightly only when implanted 
another animal, white rat for instance, species which very 
near the white mouse, and imperfectly even when implanted 
white mouse different race. Very interesting this con- 
nection the so-called zigzag-transplantation Ehrlich and Apolant 
(4). One transplants tumor white mouse into white rat. 
The tumor grows only for while and then ceases.. few days 
later takes the tumor from the rat and implants another 
mouse, where the tumor grows strongly. then removes the 
tumor from the mouse and implants again into rat and the 
growth ceases after while, and on. Ehrlich (5), who 
the opinion that cancer growth due the proliferating power 
the cancer cell, admits that for the growth mouse tumor 
there required the addition substance which exists 
the mouse and absent the rat any other animal. 
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The work Gaylord and Clowes (6), Ehrlich (5), Michaelis 
(7), Bashford (8), Flexner and Jobling (9) seems indicate that 
possible either increase decrease artificially the success 
the tumor transplantation white mouse rat, produce 
so-called “athreptic” immunity. calls this phenomenon 
because thinks that the difference the success 
transplantation due the difference the nutrition that the 
implanted cell receives the new soil. 

All these facts indicate very clearly that the success tumor 
transplantation the white mouse rat due the difference 
the reaction the tissues the implantation cancer cells 
compared with other animals man. 

While cancer cells are different from normal cells their 
power unlimited proliferation, this power manifests itself only 
when certain specific stimulus added the host the im- 
planted cancer cells. More than that, some facts the recent 
research with the transplantable tumors seem indicate that the 
growth transplanted tumor not necessarily due the pro- 
liferation the implanted cancer cells, stimulated some 
factor derived from the host. some cases the reverse may 
the case and the growth tumor may due the proliferation 
the normal cells the host, stimulated some factor 
derived from the implanted cancer cells. According Orth 
(10), even human cancer may some cases grow this way. 
states it, there are cancers which the transformation pre- 
formed epithelial cells into cancer cells takes place. 

Lewin (11) recently reported series experiments 
which transplanted human carcinoma the uterine cervix into 
white rats. The implanted piece became necrotic and around 
there developed growth granulation tissue. succeeded 
re-implanting these granulomata into two generations. none 
his tumors could detect any either staining 
cultivation. 

While different mechanical and chemical injuries may produce 
granuloma, cancer tissue, Lewin’s opinion, acts differently 
inasmuch produces transplantable granuloma. self- 
evident that this case the stimulus acts the cells the host. 
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Quite similar Lewin’s results, seem the reported cases 
transformation transplanted carcinoma into sarcoma 
subsequent generations. Apolant (12), Loeb (13), Bashford 
Murray and Haaland (14) have all reported such cases, and they 
all lately give practically the same explanation the phenomenon. 
Through specific stimulus (Reiz) produced the implanted car- 
cinoma cells, new connective tissue stroma formed the host. 
this stroma subsequent generations becomes ever richer cells, 
and, finally, these cells the host under the influence something 
emanating from the implanted carcinoma cells become sarcomatous 
and transplantable. clear, then, that the cellular activity 
the host contributes something the success transplantation 
the tumors the white mice and rats. 

seemed desirable investigate whether the reactive cell pro- 


liferation these animals will also different from other 


when the stimulus this proliferation given, not im- 
plantation cancer tissue, but different agent. 

While the transplantable tumors the white mouse are usually car- 
cinomata developing from the mammary gland, most the tumors 
the rat reported Velich (15), Flexner and Jobling (16), 
Loeb (17), and Herzog (18) are sarcomata and all the im- 
mense number rat tumors examined there are only two cases 
carcinoma reported, Hanau (19), Michaelis and Lewin (20). 

always easier produce proliferation cells the con- 
nective tissue type, and consequently this investigation was con- 
ducted white rats. 

reported previously the results experiments with implan- 
tation normal tissue (21) and also with introduction aleuro- 
nat the form emulsion triturate tablets (22). The 
objectionable feature aleuronat consists the fact that 
substance producing inflammation and the formation pus. 
There has lately been described agent acting more directly 
the proliferating power the local fixed cell, without the aid 
migrating leucocytes. 1907, Fischer (23) reported series 
experiments which injected subcutaneously rabbit’s 
ear, oil containing scharlach fat-staining substance. pro- 
duced this way extensive irregular proliferation epithelial 
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cells, giving the morphological appearance epithelioma. 
results were corroborated Jores (24), Snow (25) and Helm- 
holz (26), who found besides the epithelial cells some proliferation 
connective tissue cells also. 

used this substance white rats the following variety 

rated solution scharlach soft paraffin was employed, and the 
usual surgical technique followed. Three weeks after the injec- 
tion the paraffin with the tissue surrounding was excised. 
every experiment the paraffin was surrounded with thick con- 
nective tissue wall from which chords were running the paraf- 
fin. Both the wall and the chords consisted mainly young 
round and spindle cells, with very little fibrous tissue. 

II, Subcutaneous Injection Scharlach these 
experiments sterile saturated solution scharlach oil was 
used. Five injections were made the same place every animal 
intervals forty-eight hours. Three days two weeks after 
the last injection the animals were killed. There always developed 
the place the injection cyst which contained its center 
some unabsorbed oil. The walls consisted the subcutaneous fat 
completely impregnated with young round and spindle cells, the 
latter frequently combined regular rows. 

Injection Scharlach R-Oil the Mammary Gland.—The 
same oil used for Experiments was injected into the mammary 
gland through the nipple. Five injections were made the same 
gland intervals forty-eight hours. Two weeks after the last 
injection the animals were killed. The glands vere always found 
greatly enlarged and containing some the oil the center. Mi- 
croscopically change the glandular tissue was detected, but 
the connective tissue was filled with round and spindle cells. The 
microscopical picture certainly resembled great deal more sar- 
coma the breast than chronic mastitis. 

IV. Transplantation Scharlach 
Small pieces the mammary glands the animals from Experi- 
ment III were transplanted subcutaneously the peritoneum. 
Ten days after the transplantations the animals were killed. The 
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implanted pieces were always found somewhat enlarged. The 
peritoneal pieces were usually attached the omentum. Mi- 
croscopically the implanted pieces appeared necrotic 
rounded thick layer round and spindle connective tissue 
cells. The cells appeared grow into the implanted piece. 

Dr. Larkin assisted the preparation the micro- 
specimens and take great pleasure extending 
thanks him. 

The analysis these experiments shows that the white rat re- 
acts with profuse connective tissue cell proliferation differ- 
ent stimuli, whether implantation normal rat tissue 
human cancer tissue, whether injection aleuronat scharlach 
solutions. The latter substance produces rabbit mainly 
epithelial proliferation, but white rat, matter how where 
employed, acts only connective tissue cells. 

That impossible microscopically determine every in- 
stance whether are dealing with sarcoma granuloma, can 
seen from the studies with the transplantable sarcoma the 
dog. Sticker (27) and Ewing and Beebe (28) maintain that 
sarcoma, while Apolant (29) and Bashford, Murray and Cra- 
mer (30) are inclined consider infectious granuloma. Ehr- 
lich considers microscopical proof sarcoma when there are 
regular intersecting rows spindle cells. But the same picture 
can found the formations resulting from the injection 
scharlach 

Ehrlich claims further that the sarcoma which developed his 
case from carcinoma grew too fast for ordinary granuloma. 
But the cysts developing after injection aleuronat scharlach 
grow just rapidly and may also attain very large size. 

After transplantation pieces scharlach mammary glands, 
the new connective tissue cell formations were not extensive nor 
malignant the host after implantation pieces rat 
tumor. But the difference apparently only quantitative. Not 
every sarcoma white rat transplantable, and when is, 
the weight evidence seems tend toward the explanation that 
every new host the cell the host that forms the new 
growth under stimulation the implanted piece. There can cer- 
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tainly qualitative difference between the implantation 
normal rat tissue pieces mammary gland that have previously 
been subjected the influence scharlach the one hand, 
and the implantation human cancer the other. Still 
Lewin reports the development malignant transplantable granu- 
loma after implantation piece human cancer white 
rat, which, the way, took place only two animals from 
whole series experiments. 

interesting note here that while all the pieces normal 
tissue (skin, liver, spleen, testicle mammary gland), when trans- 
planted under the skin the peritoneum, retain their cellular 
structure, the transplanted pieces scharlach R-mammary gland 
the same length time (ten days after implantation) become 
necrotic. This necrosis not due the injection scharlach 
the similar pieces mammary gland without transplantation 
show signs necrosis. The same central necrosis took place 
the pieces human carcinoma reported Lewin and also 
usually takes place the retransplanted pieces sarcoma the 
white rat. Apparently the peripheral new cellular formation takes 
place more rapidly transplantation cancer tissue tis- 
sue subjected previously the influence scharlach than 
around normal tissue, and consequently the former sooner cut 
off from the food supply and sooner becomes necrotic. trans- 
planted sarcoma least impossible prove definitely that the 
new growth the host due the proliferation the implanted 
cells and not the proliferation the cells the host, and the 
implanted piece acts only stimulant. not easy indi- 
cate the influence the reactive power the host transplanta- 
tion carcinoma, but even there some facts point the same di- 
rection. Apolant reports transplanted carcinoma which 
subsequent transplantation was transformed into 
Lewin reports case carcinoma white rat which was trans- 
formed subsequent generations into adenoma, then again 
into carcinoma, then into sarcoma. Loeb saw sarcoma change 
into endothelioma. All such mutations the morphological 
appearance the tumors are very difficult explain the suppo- 
sition that the growth transplanted tumor due only the 
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proliferation the transplanted cells without the reactive prolifera- 
tion the cells the host. This extensive reactive cellular ac- 
tivity the organisms the white rat and mouse the most 
important factor the modern biological investigdtion the 
genesis cancer and will contribute mainly the elucidation 
its problems. 

Bashford, Murray and Haaland state it, connection with 
their report where implanted carcinoma changed into sarcoma, 
this cellular activity the host puts position follow the 
formation the actual malignant tumor from its very incipiency. 
the other hand, the growth transplanted tumor due 
only the proliferation its own cells, then these tumors repre- 
sent only metastasis, and the study them could only elucidate 
the course one the later phases the development tumors. 

The work reported here still progress and conditions may 
still found under which malignant transplantable tumor will 
produced artificially white rats mice. 

conclusion deem pleasant duty express here grati- 
tude Dr. Mitchell Prudden for the privilege the labora- 
tory and for the interest shown work. 
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EXPLANATION PLATES. 
LI. 


Fic. Scharlach R-paraffin cyst. Low power shows part the wall and the 


net chords. 


Fic. Same Fig. but higher power; shows the round and spindle cells. 


Fic. Scharlach R-oil cyst. Subcutaneous fat impregnated with round and 


spindle cells. 


Fic. Mammary gland treated with scharlach oil. The connective tissue 


filled with round and spindle cells. 


LIII. 


Fic. piece mammary gland treated with scharlach oil and then 


transplanted into the peritoneum another rat. Specimen shows the necrotic 
implanted piece surrounded layer round and spindle cells. 


SOME FACTORS THE PHYSIOLOGY AND PATH- 
OLOGY GASTRIC 


(From the Laboratory Biological Chemistiy Columbia University, 
College Physicians and Surgeons, New York.) 


The following studies were commenced nearly three years ago, 
the end view that time being ascertain, possible, the effect 
induced gastric function simple, mechanical narrowing 
the pyloric orifice. the course numerous experiments de- 
termine certain limits and variations normal secretion, new ques- 
tions arose, the solution each which appeared interesting 
itself necessary preliminary the furtherance the 
original plan. Some the data collected these observations will 
presented this paper. 

These experiments were conducted dogs which the Pawlow 
operation had been done. This operation our hands has been 
modified essential particular except that has been found 
necessary unite with special care the muscle layer forming the 
division between the two stomachs. When this not done the 
flaps mucous membrane used cover this wall not have 
cient strength and communication between the two stomachs 
results, necessitating second operation. 

The manner conducting observation was simple. The dog 
was suspended from frame means canvas hammock 
which were holes for the legs and small opening the orifice 
the fistula. means flanged rubber cannula the escaping 
gastric juice was collected small graduates. hammock such 
here described the dogs can left for number hours with- 
out discomfort, indeed they usually sleep unless disturbed.? 

*This work has been aided grant from the Rockefeller Institute for 
Medical Research. Received for publication July 13, 1908. 


conducting investigations this character dogs too much emphasis 
cannot placed upon the necessity feeding uniform diet regularly. 
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The Pawlow school has devoted much attention the subject 
the various types gastric secretion that are excited meat, bread, 
milk. particularly interesting note that the rare cases 
gastric fistula human the conceptions Pawlow and 
his pupils have received confirmation which leaves doubt that 
the results such experiments are strictly analogous similar 
conditions man. This fact has special significance not only 
for experimental physiology, but also the study pathological 
gastric conditions, since the latter must ascertain the effects 
single isolated factors before comprehension morbid 
function possible. The effects such factors are only 
derived from experiments animals. This phase the subject 
will given further consideration another part this paper. 

From priori standpoint has long been taught that large 
amounts water should not taken with meals, the idea being 
that much water dilutes the salivary and gastric juice and conse- 
quence impairs their activities. the other hand has been 
argued that one the functions gastric juice bring the 
chyme proper degree fluidity through the Verdiinnungs Se- 
kretion” von Mering. has shown experimentally that 
water stimulates the flow gastric juice but that this true only 
when comparatively large amounts are ingested, g., 400 500 
Small amounts, g., 100 excite little result. The 
desirable, order obtain large volumes gastric juice, that the animals take 
daily liberal amounts fluid; but place vessel water the cage will not 
answer this purpose, because uniform amounts fluid are not taken volun- 
tarily each day. The proper amount water (40 c.c. per kilo body weight 
our standard) must mixed with the food for the dog. this way the 
dog given sufficient fluid and the amount not left the animal’s caprice. 
The importance this metabolism standard becomes evident varying amounts 
fluid are intentionally given for few days and the results the secretion 
gastric juice after the same test meal are noted. When there abundant 
fluid the body tissues, the secretion copious; but the body tissues cannot 
spare much fluid, the gastric secretion scanty. The importance this pre- 
caution evident studies this nature. not unlikely that this fact 
has therapeutic significance those gastric disorders humans wherein the 
gastric secretion subnormal amount. 

Cade and Latarjet, Compt. rend. Soc. Biol., 1904, 496. Hornberg, Inaug. 
Dissertation, Helsingfors, 1903. Umber, Berlin. klin. Woch., 1905, xlii, 56. 


*Pawlow: The Work the Digestive Glands. Trans. Thompson, Lon- 
don, 1902. 
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same conclusions had previously been advanced, however, 
Heidenhain® and Pawlow’s special contribution was 
his demonstration that the secretion which stimulated water 
persists even after the vagi are divided, proof that such stimula- 
tion not nervous but chemical character. far know 
there record experiments determine the effects upon 
secretion varying amounts water, taken with food. Pawlow 
intimates his appreciation the fact that water any quantity 
may source error testing the effect substance upon 
the gastric glands, but has described experiments marking 
the degrees and limitations such effects. 

Our attention was first directed the influence water upon 
the amount gastric secretion the results our endeavors 
regulate the diet dogs having Pawlow double stomachs that 
there would minimum erosion the skin about the orifice 
the fistula. was repeatedly noticed that when the food given 
these dogs was mixed with but little the epithelium grew 
some extent over the eroded surface; when much water was 
given with the food, however, the wound the next day appeared 
raw and inflamed. These results led collect the amounts 
juice secreted after meals containing widely different amounts 
water. 

found that water acts stimulant gastric secretion when 
taken mixed with the food; the degree stimulation effected 
water proportion the amount imbibed; and, far 
have been able note, this law not influenced the nature 
the accompanying food. Our observations have been made usually 
with either cracker meal hashed raw meat mixed with the water, 
and, for either these alone definite proportions the two, the 
amount gastric secretion was largely influenced the amount 
water given with them. Tables and illustrate this point. 

The question once arises: What are the limitations this in- 
creased activity which excited water? With amounts water 
less than 200 the variations, any, are and not constant 
There obvious difficulty administering more than 700 c.c. 


Archiv. gesam. Physiol., 1879, xix, 148. 
Arch. sci. biol., 1892, 


Nellis Foster and Adrian Lambert. 823 


TABLE 


Food: 200 grams cracker meal. 


300 c.c, Water. 500 c.c. Water. 750 c.c. Water. 
Hour. Hourly Total Hourly Total Hourly Total 
Amount Amount Amount Amount Amount Amount 
Juice, Juice, Juice, Juice, c.c. Juice, c.c. Juice, 
1.8 6.0 
2.6 5.7 
4.9 6.5 
1.8 6.3 5.9 
TABLE II. 


Food: 300 grams meat. 


Water. 500 c.c, Water. 
Hour. 
Hourly Amount Total Amount Hourly Amount Total Amount 
9.8 
3.0 
1.4 9-7 
8.0 
2.0 
1.0 2.4 
0.0 13.9 1.3 46.3 


water dog ordinary size and approximately that quantity 
could given only using smaller amounts food material more 
diluted, g., 150 grm. meat with 600 c.c. water, but these experi- 
ments further response could excited the gastric glands. 
The reason for this may that the food matter settles out from 
the suspension the stomach when the amount water relatively 
large, the same manner beaker, the superabundant water 
passing through the pylorus. 

This influence water was brought out even more striking 
manner another set experiments which milk was used 
test food. 

the endeavor find various methods for testing the accuracy 
our results, milk different degrees concentration was given 
the dogs food. Since milk can kept without souring for 
several days, offered absolutely uniform food substance for 
several control observations. the facts already mentioned rela- 
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tive the influence water gastric secretion are correct, then 
milk with reduced water content should when fed call forth less 
secretion than natural milk. This was found the case. When 
500 c.c. milk were fed, the secretion during the first two hours 
amounted about but after the same volume milk was 
concentrated half its bulk evaporation low temperature, 


Hour 


CHART 


the secretion excited this condensed product was only about four 
fifths that induced the first case. 

Since conceivable that this result was due part least 
changes effected heat the condensation the milk, ascer- 
tained the comparative effect feeding condensed milk diluted 
its original volume. For this purpose use was made milk con- 
densed low temperature half its original volume. When such 
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condensed milk was fed, the secretion that resulted was relatively 
slight amount. When the diluted product was given, however, 
the secretion was appreciably augmented. The accompanying chart 
(Chart shows the curves secretion, for condensed milk alone 
and for the product restored its original volume. 

When the secretion the gastric glands abundant the acidity 
much higher than when the secretion scanty. This 
shown the accompanying chart where comparative curves 
are plotted. 

Water causes therefore not only more voluminous secretion but 
also more acid secretion. have found facts that serve 
complete explanation this phenomenon. Digestion proceeds 
optimum when there certain acid concentration and, 
water taken copiously with food, more acid and hence, more 
juice must secreted bring the chyme the proper acid con- 
centration. That the gastric glands have considerable range 
adaptability digestive requirements known,’ and this may 
held instance such adaptability. 

this explanation correct, and there appears some foundation 
for the acid curves then possible that the generally accepted 
idea, that copious drinking water with food injurious, may 
have physiological basis. Under such conditions the glands must 
compensate for the diluted state the chyme excessive secretion, 
and since glandular activity probably requires relatively much 
energy any other form activity, this special secretion 
form extravagance. have endeavored find out increased 
demands, such are exemplified under these conditions, influence 
the activity the glands the next feeding. are convinced 
that some degree they do; for when dogs are fed with 100 grams 
meat and relatively large amounts water and then after five 
six hours are again fed, the second meal excites under these con- 
ditions less gastric juice than ordinarily the case when little 
water added the initial meal. This suggests sort gland 
fatigue. 

explanation the increased secretion occasioned ingestion 
water, possible that the hormone which Edkins® styles gas- 


loc. cit. 
Journal Physiology, 1906, xxxiv, 133. 
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tric secretin may play that water may promote the forma- 
tion absorption this hormone. But while seems not im- 
probable the light what known pancreatic secretin that 
such hormone factor the activity the gastric glands, the 
methods employed Edkins his experiments are not above 
criticism and leave much desired for the elucidation the 
problem sought solve. 

examining the tabies showing degrees secretion, 
may seen that the volume juice during the first hour much 
increased when there considerable water the food. Since this 
initial flow is, great part, what Pawlow names the 
juice,” its occurrence here may fully explained the fact that 
water increases the bulk the food mass and the act feeding 
the arimal receives more prolonged taste sensation (and perhaps 
more intense also) than when the food small bulk and can 
quickly devoured. .That say, the added water increases the 
nervous stimulus the gastric glands through the sense taste. 
This initial active juice would, case proteins were present, bring 
about rapid digestion proteoses and peptones, substances which 
act chemical stimuli the gastric glands and this manner in- 
crease secretion the second stage digestion. explains 
why that the maximum flow gastric juice late when dogs 
are fed cracker meal which has relatively little taste and excites 
scanty appetite juice and hence relatively slow production the 
chemical excitants, proteose and peptone. 


THE ACIDITY GASTRIC JUICE. 

When the gastric juice collected hourly periods following 
test meal, the secretions the small stomach are observed vary 
considerably acidity. Not only this true the hydrochloric 
acid that present free acid but also the total acid evi- 
denced titration with tenth normal sodium hydroxide the pres- 
ence phenolthalin. working Pawlow’s laboratory, 
noted that when the juice flows rapidly, the acidity higher than 
when the hourly secretion sparse and his explanation that 
the mucus neutralizes the hydrochloric acid. the secretion 


loc. cit. 
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copious flows more rapidly over the alkaline mucous membrane 
and the acidity under these circumstances higher, according 
Ketscher, than when the flow slow and opportunity for neutrali- 
zation better. 

concluded from Ketscher’s experiments that the gastric 
juice equally strongly acid whether rapidly slowly poured 
out. far Ketscher’s explanation applies variations the 
amounts free hydrochloric acid the secretion doubtless 
correct. The variations the amounts free acid are marked and 
the quantities free acid are lowest, estimated titration, 
when mucus most abundant. has been shown that mucus has 
the power combining with hydrochloric 

the statement Pawlow relative constancy acid cor- 
rect, the gastric secretion would form exception present ideas 
glandular activity. the case all other secretions there 
considerable variation the composition the product put out 
the glands under varying conditions, and the stomach Pawlow 
admits the fluctuations peptic power. rather difficult 
understand why Pawlow comes his conclusion regarding con- 
stancy acidity. While true that the decreased flow secre- 
tion gives more opportunity for neutralization the acid mucus, 
this result would produce appreciable effect the total acidity 
when that acidity estimated titration with sodium hydroxide 
the presence phenolthalin, because the sodium cation would 
replace the mucus the mucus-hydrochloric acid compound since 
strong base always replaces weaker one. With this chemical 
fact mind became impossible for understand Pawlow’s 
contention the face titrimetric results. 

order ascertain whether there fluctuation the hydro- 
chloric acid content the juice uniform acidity secretion, 
careful estimation the chlorides became necessary. pre- 
liminary the use the Volhard method for chlorine determina- 
tion, measured amount unfiltered gastric juice was neutralized 
with sodium hydroxide and evaporated dryness porcelain 
crucible. This residue, after slightly charring over low flame, 
was extracted with hot water, and the ash collected ashless 


American Jour. Med. Sciences, 1907, 303. 
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filter paper which was returned the crucible and again charred. 
This procedure was carried through three times before final in- 
cineration order not lose chlorides volatilization. The fil- 
trates were collected, made definite volume with water and 
the chlorin estimated usual the Volhard method. When 
the incineration made with gastric juice not previously neutralized 
with sodium hydroxide the hydrochloric acid that exists free acid 
combination with protein broken and volatilized. The 
resulting estimation will give the chlorine present salt. 

The method above described has been used constantly check 
the titrimetric results and has shown that there variation 
the amount hydrochloric acid secreted the gastric glands. 
This variation, while not great, considerable and indicates that 
the gastric secretion not different from other glandular secretions 
the matter fluctuating quantitative composition. The percent- 
age content hydrochloric acid gastric juice fluctuates from hour 
hour. Early the digestive period the content chlorine 
the juice higher than toward the end digestion. the accom- 
panying table are shown the differences for consecutive hours 
two typical experiments. 


TABLE III. 
Dog VIII, 
Hour. Total Salts. Volatile Chloride. Secretion Per Hour. 
Per Cent. Per Cent. Per Cent. HCl. 

0.547 0.146 0.401 5.0 
0.621 0.073 0.548 6.2 

Dog XIV. 
0.672 0.562 15.4 
0.523 0.085 5.8 
0.367 0.057 0.310 1.8 


These observations raise the question: Within what limits does 
the hydrochloric acid content the gastric juice vary? attempt- 
ing answer this question several factors require consideration, 
and first among them the individual. Two dogs seldom respond 


After neutralization with sodium hydroxide. 
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the same food secreting juices identical character. 
might expected the absolute quantity secretion from the small 
stomach will depend upon its size some extent but, irrespective 
the amount secretion, the percentage content acid different 
the gastric juice from different dogs fed the same kind food. 
second factor has clearly brought out Pawlow, that is, that 
each food substance excites type secretion which, some de- 
gree, peculiar that food. For example, the amounts secre- 
tion per hour following meal bread milk are different 
from those excited meat. With these two considerations 
mind becomes evident that limitations variability must com- 
puted for each animal experimented upon and the only idea 
limitation function that can gain must depend upon average 
computed from the data for number animals. 


TABLE IV. 
Acidity. 
High Law Difference. 
Per Cent. Per Cent. Per Cent, 
Meat 0.401 
Cracker 0.456 
IV. 0.438 
VI. Meat 0.438 
VII. 0.565 


From these estimations would seem that there variation 
percentage content hydrochloric acid gastric juice differ- 
ent times during digestion. The amount variation while not 
large is, however, considerable, amounting difference from 
0.1 0.3 per cent., during the digestive period. 


EFFECT ORGANIC ACIDS GASTRIC SECRETION, 

Two years ago Berg and Gies completed, this laboratory, the 
first phase study peptic digestion dilute solutions various 
common organic and inorganic acids and mixtures acids, vitro. 
Among their most striking results were the observations that pepsin 
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comparatively powerless bring about proteolysis dilute solu- 
tions acetic acid (unless very much pepsin present), but, the 
other hand, that acetic acid, even when present comparatively 
large proportion, does not appreciably affect the proteolytic efficiency 

relatively very small amounts pepsin dilute hydrochloric acid. 
other words, under the ordinary conditions gastric digestion, 
acetic acid taken into the stomach vinegar neither helps nor 
harms, appreciably, the purely chemical process peptic prote- 

These and related observations led Berg and Gies state their 
intention studying possible secretory effects acetic acid and 
vinegar the Gies’s suggestion, however, under- 
took this study together with investigation the gastro-secretory 
effects various other organic acids that are used extensively 
condiments are taken beverages, which occur the stomach 
products 

The following acids have been used this study: acetic, citric, 
lactic, and butyric. The method administration was the same 
all the experiments. 100 c.c. 0.5 per cent. solutions acid were 
used instead equivalent volume water mixed with the food. 

Under pathological conditions lactic acid the most common 
the organic acids appear the stomach result bacterial 
activity. special interest, therefore, learn what effect 
this acid has upon secretion and upon digestion. 

studied the effects lactic acid and butyric acid 
giving them unmixed with food dogs with Pawlow double 
stomachs. observations show that these acids, under 
the conditions mentioned, have more stimulating action upon the 
gastric mucous membrane than the same amounts water. When 
these acids were given with food, however, our experiments, 
failed note any evidence stimulated secretion. 


and Gies, Proc. the Society for Exper. Biol. and Med., 1906, iv, 
17; Journal Biological Chemistry, 1907, ii, 480. 

Berg and Gies, Journal Biological Chemistry, 1907, ii, 534 and 545. 

“Dr. Berg meanwhile has proceeded here with study, soon pub- 
lished, the comparative digestibility vitro many proteins given 
solutions certain number common acids. 

Scandinavisch. Archiv Physiol., 1906, xviii, 194. 


832 Physiology and Pathology Gastric Secretion. 


TABLE 


Food: grams hashed meat. Fluid 


0.5 Per ter. 100 0.5 Per 
Hour. Cent. Lactic Acid. Cent. Butyric Acid. 
10.0 9.6 9.7 
5.0 5.4 2.6 
1.6 1.6 1.8 2.6 
Totals. 17.8 17.0 14.0 15.5 


These observations have been repeated sufficient number 
times convince the constancy the results, not only with 
these acids 0.5 per cent. solution, but 0.1 per cent. concen- 
tration also. 

popular opinion that vinegar taken with food aids some 
way the digestive process. This might due increase 
the amount appetite secretion excited the condiment, there 
might vinegar some substance which acts chemical stimu- 
lant the gastric glands. Both vinegar and lemon juice are com- 
mon popular remedies for slight disorders digestion and some 
diseases, notably chlorosis, the appetite for acids this nature 
pronounced. 

our experiments have employed both vinegar and lemon 
juice; with the first the results have not been concordant. times 
vinegar apparently caused increase secretion during the first 
two hours the digestive period. other cases there has been 
increase over the control. The vinegar employed contained 4.8 
per cent. acetic acid and were given with the food every 
case. That the particular substance vinegar which possibly acts 
stimulus might determined, experiments were conducted 
with acetic acid and with the distillate from vinegar which had 
been neutralized before distillation. Acetic acid case caused 
any increased secretion. The distillate from vinegar acted the 
same way vinegar, that is, the results were Why this 
not possible say since the dogs were healthy and there 
was disparity the The increase secretion when 
occurs after taking vinegar during the first two hours the 
digestive period, which would indicate that the increase due 
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more copious output juice, that is, that any influence 
which this condiment exercises due rather the flavor imparts 
food than any stimulating effect upon the glands the chem- 
ical sense. 

TABLE VI. 


Dog XII. Food: grams hashed meat. 


Hour. Juice c.c. Vinegar, Distillate. Vinegar. Distillate. 
Juice c.c. Juice Juice Juice 
9.0 8.4 7.0 10.4 
5.3 8.2 6.9 
4.5 4.0 3.6 4.1 
Totals 20.6 20.3 13.4 22.7 21.4 


Neither lemon juice nor citric acid appear have the property 
increasing the flow gastric juice. From this negative evidence 
one must conclude that the acids have any therapeutic value, 
due their effect upon the organic metabolism and not upon 
stimulation gastric secretion. 


TABLE VII. 
Dog Food: grams hashed 


Hour. Cent. Citric Cent. Acetic toc.c. Lemon c.c. Vinegar. 
9.9 10.5 9.5 
5.8 4.9 6.1 6.0 5.0 
1.6 2.0 1.8 
18.4 16.5 18.7 16.3 


The above results vivo are accord with those obtained 
vitro Berg and Gies, that these organic acids neither increase 
nor retard the digestion process, but act simply inert substances 
when taken into the stomach with food. emphasis can placed 
upon the effects due vinegar and the vinegar distillate since the 
results are not constant and uniform. 


EFFECT SECRETION STENOSIS THE PYLORUS. 


The clinical study morbid gastric function, while may have 
defined certain symptom complexes associated more less inti- 
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mately with apparent changes gastric efficiency, has nevertheless 
not developed any clear ideas cause and effect the pathological 
physiology gastric disease. conditions disease, whatever 
may the primary cause, the picture finally presented the 
clinician symptom complex. the case functional diseases 
the stomach, the effect produced secretion any possible 
cause operating alone is, present, hardly matter scientific 
knowledge, the prevailing indefinite ideas concerning the physiol- 
ogy hyperchlorhydria amply prove. The normal physiology 
gastric secretion and motility, understand to-day, com- 
plex and correlated with that the duodenal mucous 
the bile, and pancreatic juice, that clear-cut conception cause 
morbid function possible until single isolated factors have been 
fully and successfully studied experimentally, and the kinds and 
degrees their effects recorded. 

consideration the normal physiology gastric function sug- 
gests that pathological conditions the stomach may take origin 
the duodenum well the stomach itself. Obstruction the 
normal flow bile delays the neutralization the first portions 
acid material ejected from the and this acid, acting upon 
the duodenum, prevents the relaxation the pyloric sphincter its 
normal manner, since known that acid the duodenum effects 
tonic closure the The same delay gastric evacu- 
ation would induced any factor which inhibited the forma- 
tion absorption secretin. The complexity the problem pre- 
sented any abnormal state quite evident. Moreover, Cannon 
has pointed out, there every disturbance the normal rela- 
tions readjustment functions meet the new demands and this 
readjustment obscures the etiological factors the case. 

clinical laboratories occasional researches have made for 
the purpose determining the effects single factors, such for 
example obstruction the flow bile into the intestine 
cause But the limitation put upon clinical 

Cannon, Amer. Jour. Physiol., 1907, xx, 283. 

Cannon, loc. cit. 


Hirsch, Cent. Med., 1893, xiv, and Inaug.-Diss., 
St. Petersburg, 1899. Reviewed Hermann’s Jahresbericht, viii, 204-14. 

Riegel, Zeitsch. klin. Med., 1886, xi, 167; Simnitzky, Berlin. klin. Woch., 
1077. 
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research such relations the inability secure pure gastric 
juice, measure the amount secretion with any degree 
accuracy, unfortunately impairs the value the results obtained. 

experimental study the effects produced the rate 
discharge chyme from the stomach, ligating the bile and 
pancreatic ducts, has been conducted these 
conditions there considerable retardation the passage food 
into the duodenum compared with that under normal circum- 
stances. the case Cannon’s experiment the effect then results 
from temporary stenosis the pylorus, due positively the 
action the hydrochloric acid upon the duodenal mucosa and 
negatively the absence the normal alkaline salts which neutral- 
ize the acid. The experiment significant suggesting one 
many ways which the gastric function may influenced 
extrinsic causes. 

supposed that the secretory well the motor func- 
tion would altered some manner the prolonged retention 
food the stomach. This would appear the more probable there 
hormone which brings about chemical stimulus the gastric 
glands, for such conditions would favor the production and ab- 
sorption gastric secretin. The work here sugges- 
tive. Cases apparent hyperacidity are often due, according this 
author, the collection gastric juice stomach, which, 
account loss muscle tone impediment the pylorus the 
exit food, unable empty itself normally. 

appears desirable, therefore, order gain insight into 
the relationship the more complex factors, learn the effects 
gastric secretion simple mechanical interference with the 
passage chyme from stomach duodenum. 

made some observations this connection, but the 
conditions his experiments were artificial that trustworthy de- 
ductions from them cannot made. dog the duo- 
denum was divided the pylorus, and the end the intestine and 
the pyloric end the stomach fastened into the abdominal wall, 
forming two connection between which could made 


Archiv Verdauungs-Krankheiten, 1907, xiii, 577. 
loc. cit. 
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will means tube. this experiment the time discharge 
from the stomach was easily regulated through the connecting tube. 
Under such conditions, however, many factors other than the sim- 
ple arrest normal discharge enter into and complicate the prob- 
lem. For this reason method has been employed our work 
that produced the minimum disturbance relations consistent with 
the attainment marked degree obstruction the pylorus. 

After the operation making the Pawlow double stomach, 
sufficient time was allowed for the dog recover normal health 
and for conduct number control observations secretion 
that would serve normal base line for future use. Then, 
second operation, made silver wire was placed around 
the pylorus and pressed down snugly upon stomach tube passed 
through the mouth the dog into the duodenum. This tube served 
guide the size the pyloric opening that was left. 

was found preliminary experiments that this sort band 
about the pylorus would few days become imbedded newly 
formed connective tissue and that, the peritoneum overgrowing 
this new formed tissue, the final result was annular cicatrix about 
the pylorus. 

After period month following the operation making the 
double stomach, the second operation above mentioned was accom- 
plished March 1908 (Dog XIIT). The animal quickly recov- 
ered from the anesthetic and six hours after operation appeared 
usual. The day following operation, the dog was fed her reg- 
ular meal meat, cracker meal, lard and water. This meal was 
vomited the course two hours after eating. Consequently, since 
the dog appeared hungry, several small meals given during the 
course the day (March 3). The same procedure was repeated 
the second and third days after operation. large amounts 
water induced emesis while repeated smaller quantities 100 
200 c.c. were retained. The irritability the stomach disappeared 
gradually and after two weeks, feeding the larger food masses 
was resumed and retained. Excepting moderate loss weight 
following the operation, the health this dog remained good for 


The band was made silver wire weaving two strands into coarse 
mesh half inch breadth and two inches long. 
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some time. She ate her food greedily each day and was active. 
Early April, however, there was rather sudden change; she 
began lose weight and strength. The appetite was poor, and 
continued so, and when became evident that the animal could not 
nursed health, she was killed with chloroform. 

Observations were commenced March five days after the 
second operation. The effect the stenosis gastric secretion 
made evident comparing the results obtained before and after 
stenosis. The figures below are representative many observations. 


TABLE 


Grams Hashed Meat and Water. Grams Cracker Meal 
and 100 c.c Water. 
Before Stenosis, After Stenosis. After 
tenosis. Stenosis. 
Hour Juice Juice Average Juice Juice Juice Average Juice Juice 
5.8 6.0 5-9 7.9 5.1 4.6 5.8 2.0 1.5 
1.2 7.0 6.5 2:2 5.2 1.7 
4.0 4.9 4.0 2.0 
2.0 2.1 2.5 1.8 


examining this table two facts once attract notice: the pro- 
longation the digestive period and the decrease the amounts 
hourly secretion. The prolongation the digestive period, 
some extent least, what might expected view the 
mechanical obstruction the outflow chyme into the intestine. 
Even high grade hypertrophy the musculature the 
stomach could hardly compensate for the degree stenosis here 
Since the products protein digestion which act 
chemical stimulants secretion (proteoses and peptones) would 
formed and their delayed removal from the stomach would per- 
haps favor their greater activity secretogogues, the lengthened 
period activity the gastric glands after given meal appears 
natural result. Moreover the diminution the hourly 


autopsy glass rod 6.3 mm. diameter could barely passed through 
the plyoric lumen. 
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amount secretion would result the necessity for more time 
effect the disintegration and acidulation the food mass. 

could readily shown that the prolongation secretion was 
due primarily the special retention food the stomach and not 
other factors, feeding substances which are such nature 
that the pyloric obstruction becomes inoperative; for example, pep- 
tonized milk. When thoroughly peptonized milk was fed, the di- 
gestive period appeared finished about three hours. the 
same volume unpeptonized milk were fed, however, the digestive 
process lasted nearly five hours. normal dogs peptonized milk 


calls forth only scanty flow gastric juice during the first hour 
after feeding. 


TABLE IX. 
200 200 c.c. Peptonized Normal Dog. 
Hour Digestion. 200 Milk. Peptonized Milk. Milk 
Juice c.c. Juice c.c. Juice Peptonized Milk. 
Juice 

7.8 8.1 7.5 2.4 

7.6 7.5 0.2 

5.1 1.0 2.1 

3.2 

1.8 


case the pylorus still exercised its normal function the 
conditions this experiment, the diminished secretion would never- 
theless bring about delay the appearance free hydrochloric 
acid and hence retard evacuation. The addition acid sufficient 
saturate the proteins should shorten under these conditions the 
digestive period. This was the object some experiments feed- 
ing peptonized milk which acid had been added. There was, 
however, evident effect from the acid administered this way. 

The second notable result the stenosis was the diminution 
the amount hourly secretion gastric juice. This diminution 
was confined the first three hours digestion. Subsequent 
the fourth hour, the amount secretion was considerably greater 
after stenosis the pylorus than normally. The chart (Chart 
illustrates this point. The digestive period following meal 100 
grams meat was usually completed about five hours, whereas 


Hydrochloric acid was added milk until all protein was acid-bound 
determined reaction with Giinzberg’s reagent. 
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dogs with stenosed pylori, there was still active secretion the 
sixth and seventh hours. shall have occasion revert this 
fact later considering constant secretion. 

has been shown that the amount gastric juice the first 
hours digestion due, great part, the psychic appetite 
influence?® and, since this the time when the effect mechanical 
obstruction the pylorus made itself most manifest our dogs 
diminishing the amount juice secreted, the only deduction that 
seemed possible was that some manner the nervous control the 
gastric glands was affected the operation. That the degree 


guice 


4.0 

3.0 


CHART IV. 


o~ 


nerve stimulus, represented appetite and taste sense, was the 
same after operation before, there evidence further than 
that the dog ate greedily and with apparent relish. injury 
nerve filaments through pressure the silver band conceivable 
but 

order test the correctness this explanation that the re- 
duced amount secretion was effect juice resulting from 
chemical stimulus rather than psychic one, atropin was used. 
When atropin administered hypodermatically normal dog 
half hour before the animal fed, there secretion gastric 


Pawlow, loc. cit., pp. 80-92. 
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juice until over two hours after feeding—the atropin completely 
inhibits the activity the secreting cells. When secretion finally 
commences under such conditions the juice cannot appetite 
psychic juice, for the dog long since finished eating, and our own 
experiments, usually was asleep the observation hammock. Any 
secretion under such conditions must the result chemical 
stimulus. The curves (Chart IV) showing rate gastric secretion 
normal dogs after administration atropin bear out the first 
supposition that, the dogs with stenosis, the slow secretion 
juice due chiefly chemical stimulation rather than influ- 
ence the psychic centers acting through nerve control. 

After the second operation, that producing the stenosis, was 
noted that there was appreciable, constant secretion gastric 
juice. The construction the artificial stomach was particularly 
well adapted for the detection juice secreted after the digestive 
periods, since the fistulous end the pouch had been drawn through 
the split fibers the rectus muscle and attached the skin that 
the muscle acted valve preventing the escape nearly all 
secretion. Consequently when cannula was inserted into the small 
stomach the accumulated juice could drained off. was first 
noted that after stenosis there was considerable amount normal 
gastric juice the small stomach (Dog XIII) each morning, 
whereas, other dogs, and this dog before the stenosis had been 
made, the small stomach contained most few drops mucus. 
was supposed that this secretion was the result food material re- 
maining the stomach, and gastric lavage was instituted night 
without, however, effecting the result expected. order get 
clearer idea what the conditions were, lavage was performed ten 
hours after feeding and, commencing few hours later, hourly col- 
lections the secretion the small stomach were made. Under 
these conditions was clearly evident that there was constant se- 
cretion juice from the small stomach amounting 1.5 2.0 c.c. 
per hour. These samples contained much mucus and this 
that acidity, resembled the secretion the end period 
digestion. The acidity averaged about 0.14 per This 
condition constant secretion continued unabated until the animal 
was killed. was quite pronounced during the period when the 
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dog appeared active and health later when she was evidently 
Since the continued secretion bore relation food resi- 
due the stomach, and, far were able judge, was not 
influenced the general condition the dog, one must conclude 
that the obstruction the pylorus was the cause this secretion. 

The more important points considered above relation Dog 
XIII were confirmed instituting the same procedure with another 
dog. Our studies were, however, interrupted sickness the 
latter dog which led kill her with chloroform. 

the autopsies done upon control dogs with stenosis well 
those with Pawlow double stomachs, wherein stenosis the 
pylorus was produced, there was noted every case considerable 
dilatation the stomach. This dilatation was most marked the 
cardiac third the organ. the dogs with Pawlow stomachs that 
had been kept alive for several months after the operation for con- 
stricting the pylorus, there was observed, addition the dilata- 
tion the stomach, marked grade hypertrophy the muscle 
coats the region the antrum. The mucous membrane was not 
altered its macroscopic microscopic appearance, thickening 
the stomach walls being due entirely increase the muscle 
layers. The dilatation these dogs was not pronounced, not 
marked fact the case the control dogs which were killed 
few days after the pylorus had been constricted. 


ADDENDUM. 
SUPPLEMENTING THOSE THE TEXT. 


Dog VII. Food: 200 grams cracker meal. 


ourly Amount ourly Amount ourly Amount Hourly Amount Hourly Amount 
Juice, Juice, Juice, c.c, Juice, c.c. Juice, 
0.3 1.4 5.9 3.5 
2.0 2.6 5.7 2.3 
4.0 5.0 0.9 
Totals 3.4 6.1 14.2 23.1 8.5 


Edward Cussler, while working this laboratory 1907, had dog 
that presented this same condition. was found subsequently autopsy that 
the operation making the double stomach the first incision had been made 
close the pylorus that the resulting scar had effected obstruction 
the lumen. Dr. Cussler’s study has not been published. 
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Dog 
Food: Milk Food: Milk Con- Food Condensed Milk, 
Hourly Hourly Hourly Hourly Hourly Water. 
Amount Amount Amount Amount Amount 
Juice, c.c. Juice, c.c. Juice, c.c. Juice, c.c. Juice, c.c. 
2.8 2.7 5.0 4.8 2.1 3.4 
7.8 9.0 6.0 1.8 2.3 
17.2 20.4 12.4 12.6 4.0 6.1 
Dog XI. 
200 Grams Meat and 100 Grams 
Food: Grams Bread. 
Water c.c. Water. 200 Water. 300 Water, 
Hourly Amount Hourly Amount Hourly Amount Hourly Amount 
Juice, Juice, Juice, c.c. Juice, 
8.6 
5.4 
3.9 6.0 
Totals 21.9 24.0 30.1 
Dog 
Food 300 Grams Meat. Food: 200 Grams Cracker Meal. 
Hour. Water. Water, c.c. Water, c.c Water. 750 
Hourly Amount ourly Amount ourly Amount Hourly Amount ourly Amount 
Juice, c.c. Juice, Juice, Juice, Juice, c.c. 
9.8 2.7 2.8 3.2 
9.6 1.6 2.6 
1.6 2.8 7.1 (2and hour 
7.4 


INDEX VOLUME 


207 


Acute leukemia, 618 

Adrenal, lesions the, 735 

Agglutinins, 529 

circulating phagocytes with, 

temporary cerebral, 490, 782 

Anaphylaxis horse serum, 

Angciomata valves heart, 368 

Anterior poliomyelitis, 476 

Antimeningitis serum (Flexner), 141, 
548, 690 

Arterial system, calcification of, 276 

See and AUER, 


ARKER, BERTHA The en- 
zymes fibrin, 343 

The enzymes fibrinous ex- 
udates—the effect one enzyme 

upon another, 666 

645 

Bile duct, obstruction melanoma 
common, 465 

Blood, resuscitation of, 371 

Blood serum, toxic action of, 

Bone formation sclerotic arteries, 
354 

Concerning the relation the coagu- 
lation time the blood throm- 
bosis phlebitis, 271 

Buercer, and 
Bone formation sclerotic 
arteries, 354 


ALCIFICATION the arterial 
system, 276 

Calcium salts, influence upon rigor 
mortis of, 

rhythms growth-energy mouse 
cancer, 283 

mouse, growth energy in, 

Carcinomatous material, transplanta- 
tion of, 


CarrEL, Transplantation 
mass the kidneys, 

Calcification the arterial 
system cat with transplanted 
kidneys, 276 

Catalase, 

Cattle, ophthalmo-tuberculin reaction 
in, 232, 

Cell proliferation the white rat, 811 

CELLER, 308 

Central nervous system, resuscitation 
of, 490, 782 

Cerebro-spinal fluid anterior polio- 
myelitis, 476 

Cerebro-spinal meningitis, hydroce- 
phalus following, 548 

Coagulation time, relation throm- 
bosis of, 271 

KATHARINE The produc- 
tion agglutinins the animal 
body the inoculation substances 
other than products 
origin, 

Complement fixation, 673 

the effect complete anemia 
the central nervous system dogs 
resuscitated after relative death, 782 

See Brooxs and 
CROWELL, 271 

Harvey, and FRANK 
Obstructive 
meningitis, 
with intraventricular injection 
antimeningitis serum (Flexner), 548 


DAWSON, Percy M., and GorHam, 
The pulse pressure 
index the systolic output, 


207 

782 

The human spleen 
hematoplastic organ, ex- 
emplified case splenomegaly 


844 


| 

{ 


Index. 845 


with sclerosis the bone-marrow, 
559 

See Longcope and Donhauser, 
618 

Vater’s diverticulum and lower por- 
tion common bile duct causing 
complete obstruction, 465 


fibrin, 343 


Enzymes fibrinous exudates, 666 
Enzymes tuberculous tissue, 645 
Eosin, influence upon sporulation of, 
Epidemic meningitis, 


141, 690 


proteolytic, 618 

Fibrin, enzymes of, 343 

Fibrinous exudates, enzymes of, 666 

Serum treatment epidemic cere- 
bro-spinal meningitis, 141 

analysis four hundred 
cases epidemic meningitis treated 
with the antimeningitis serum, 690 

Some factors the physiology and 
pathology gastric secretion, 820 


Gastric secretion, 820 

Glycothionic acid, 557 

GorHAM, 
and 484 

Growth energy mouse cancer, 283 

and STEWART, 371, 490 


See Dawson 


537 


Heart, angeiomata valves of, 368 
Heart, resuscitation of, 371 
Heart-weight, ratio between 
weight and, 521 
Histological methods for the study 
tumors, 575 
study the changes occurring 
the physiological degeneration 
Eichorni, 207 
Hydrazine poisoning, 457 
Hydrocephalus following 
spinal meningitis, 548 


injection 
antimeningitis serum, 548 


cerebro- 


JACOBS, See and 
557 

JoBLING, 141, 690 

Don The ratio between 
the heart-weight and body-weight 
various animals, 521 


See and 


substance, reduction of, 632 
Kidneys, transplantation of, 


and LAMBERT, 820 

glycothionic acid, 557 

Levin, The reactive cell prolifera- 
tion the white rat and its relation 
the genesis transplantable 
tumors, 

Lewis, Paut The induced sus- 
ceptibility the guinea-pig the 
toxic action the blood serum 
the horse, 

Further observations ana- 
phylaxis horse serum, 

WARFIELD T., and 
ferments the large lymphocytes 
case acute leukemia, 618 

Lymph, cells the, 537 

Lymphocytes, effect pilocarpine on, 

Lymphocytes, proteolytic ferments 
large, 618 

Lymphocytosis, production of, 238 


salts, influence upon 
rigor mortis of, 

Malignant disease, complement fixation 
in, 673 

application special histological 
methods the study tumors, 575 

contribution the pathology 
myasthenia gravis. Report case 
unusual form thymic tumor, 

Marks, Lewis Hart. Stomach feed- 
ing mice, 204 

The ophthalmo-tuberculin 
reaction cattle, 232 

Further studies the oph- 

thalmo-tuberculin reaction cattle, 


594 
The transplan- 
tation human carcinomatous ma- 
terial into lower animals, 
Melanoma Vater’s diverticulum, 465 


846 


MELoy, 759 

Rigor mortis and the influence 
calcium and magnesium salts upon 
its development, 

Myasthenia gravis, 308 


Angeiomata 

born child, 368 
Nitrogenous metabolism with reduc- 

tion kidney substance, 
influence eosin upon sporulation, 


re- 
action, 232, 504 
jected leucocytes upon the dévelop- 
ment tuberculous lesion, 419 
zymes tuberculous tissue, 645 
ADELE. See BUERGER 
and 354 


EARCE, The influence 
the reduction kidney substance 

upon nitrogenous metabolism, 632 

Lesions the adrenal, 735 

See Sampson and 
PEARCE, 745 

Phagocytes, circulating, 

Phlebitis, thrombosis in, 271 

Stewart, Studies resusci- 
affecting resuscitation, and the re- 
suscitation the blood and the 
heart, 371 

Studies iv. 
The return function the central 
nervous system after temporary 
cerebral 490 

Pilocarpine, effect lymphocytes of, 
329 

Pulse pressure, 484 


ESUSCITATION, 371, 490, 782 
Rigor mortis, influence salts upon, 


Rous, inquiry into 
some mechanical factors the pro- 
duction lymphocytosis, 238 
The effect pilocarpine 
the output lymphocytes through 
the thoracic duct, 329 
Some differential counts 


Index. 


the cells the lymph the dog; 

their bearing problems 
tology, 537 

with enormous numbers circu- 
lating phagocytes, 


SAMPSON, and PEARCE, 


Study experimental re- 
duction kidney tissue with special 
reference that remaining, 745 

Sclerosis bone marrow, 559 

Sclerotic arteries, bone formation in, 
354 

Serum treatment epidemic meningi- 
tis, 141, 

Watter complement fixation 
malignant disease, 673 

SLADEN, See and 
SLADEN, 548 

Spleen, hematoplastic organ, 

Splenomegaly, 559 

Sporulation, influence eosin upon, 


and STEWART, 371, 490 
Stomach feeding mice, 204 
Systolic output, 484 


and 673 

Thoracic duct, output lymphocytes 
through, 329 

Thrombosis, coag: lation-time with, 271 

Thymic turnor, 308 

Transplantation carcinomatous ma- 
terial, 

Transplantation kidneys, 

with, 276 

Tuberculous lesion, effect leucocytes 
upon, 419 

Tuberculous tissue, enzymes of, 645 

Tumors, special 
for, 575 

Tumors, transplantable, 811 


ELLS, The patho- 
logical anatomy hydrazine 
poisoning, 457 
and WHITE, 232, 504 
The occurrence catalase human 
tissues and its variations diseases, 
759 
study the cerebro-spinal fluid 
anterior poliomyelitis, 476 


Riz 


| 


Ae 


£ 


